THE $6500 
VACATION 
LOG HOME 

Pricebuster Design 
Includes Everythii 




First Practical Electric Car 
Delivers Sporty Performance, 
Maximum Range, 
For About 
$25,000 




CUT YOUR CELLULAR 
PHONE BILL IN HALF 

New System Combines 
Microwave Technology 
With Existing Phone 
And Cable TV Lines 





THOSE HOT NEW JET BOATS 

• Test Drives Of All The IMew Boats 

• Tech Preview Of The Latest 
Megapower Engines 

•Advanced Accessories And Great Gear 



TAURUS PUT AMERICAS DRIVERS FIRST. 
AND THEY RETURNED THE FAVOR. 




FORD TAURUS 

AMERICA'S 
BEST-SELLING CAR. 



It's a perfect relationship. 

Ford keeps rit^ht on working 
to make sure Taurus is sleek, 
refined and safe. 

In return. America s drivers 
keep right on loving it. 

They've made it the number 
one selling car in America* 

Look into the 1994 Taurus, 
and you'll find solid proof that 



Ford knows what drivers are 
looking for. 

HAVE YOU DRIVEN THE 
LATEST TAURUS? 

The 1994 Taurus is as beautiful 
as ever, inside and out. Its ride 
is smooth and quiet, its body 
corrosion resistant and its list of 
amenities even longer. 



Ci I iierial 




Because safety matters more than 
ever. Ford engineers are putting 
even more 
time and 
effort into it. 
That's why, 
for an added measure of safety, 
dual air bags** are standard and 
ABS available on every Taurus. 
And speaking of security. . . 



EVERY 1994 FORD COMES 
WITH OUR ROADSIDE 
ASSISTANCE PROGRAMr** 

Help is only a toll-free call away 
if you need a flat tire changed, 
lockout assistance or a fuel deliv- 
ery. One more example of how 
much we care. 

'Based on 1993 MYTD manufacturers reported retail deliveries 
"Driver and nghi (roni passenger supplemental restraint system 

Always wear your safety bell 
"3 years/36.000 miles See dealer for details 



HAVE YOU DRIVEN 
A FORD UTELY? 




Xh ± s One 



SH9H-2AX-26KT 
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ToOperateThisHigblyAdvaiKedTrainiiigM 

It Takes A System Of Sensitive Coynterwelglits, Reinioned Suspension Cables, 




i\nd Your Visa Card. 

Each time you use your Visa® 
card, Visa donates money to 
help provide the '94 U.S. 
Olympic Team with the most 
advanced training available. 
Like this wind tunnel, where 
U.S. ski jumpers can get 
years of experience during 
each practice session. So 
use your Visa card - the only 
card accepted at the '94 
Winter Olympic Games. 
There's no better way to help 
train our Olympic athletes. 
Unless, of course, you know 
how to operate a Calspan 
high velocity wind tunnel. 



VISA 

WORLOVMOE SPONSOR 
1994^916 OUmnCGMES 

9§6> 

\Cs Everywhere \bu 
Want To Be.® 
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AUTOMOBILES 

31 Owners Report; Toyota Corolla 

A baby Camry they all love. 
38 cox^'tn s rok / GM's Electric Car 

Impact is the first real elearic car. 
41 Quarter-Scale Driving 

Radio-controlled cars with working VS engines. 
79 Car Care 

• Car Clinic: Car Care Q&A. 

• Saturday IMechanic: Silencing squeaks & rattles. 

• Maintenance Basics: Replacing a fuel filter. 
92 New Cars Driving the '95 Ford Windstar 

minivan and Hyundai Sonata, and a look at the 
Paxton-supercharged Corvette Marocco 11. 
94 Detroit Spy Report First look at the 1 996 
Chrysler minivan, '95 Chevy Monte Carlo, 
GMC Truck Astro van and Jimmy sport/utility, 
and Ford '95 Contour. 
TELECOMMUNICATIONS 



HOME IMPROVEMENT 



47 Home And Shop Journal 

• Shop Project: Mahogany game table. 

• How It Works: Washing machine. 

• New Products: Things you need. 

• Carpentry Skills: Cabinetmaking. 

• Review: Log home kits. 

• Tool Test: Skil cordless circular saw. 

58 Homeowners Clinic Home maintenance Q&A. 



SCIENCE/TECHNOLOGY 



44 Affordable Mobile Phoning 

A new system utilizes existing phone and cable 
TV wiring to dramatically cut the cost of a call. 

BOATING/OUTDOORS 

69 SPECIAL SECTION: Boating '94 

• Jet boat mania sweeps the nation. 

• Firsthand drives of the hottest '94 boats. 

• The greatest marine gear. 

1 00 Outdoors In sppirrh nf Fddip F^i ipr 



15 Tech Update 

• Fueling rockets on the fly. 

• Inside the world's coldest laboratory. 

• A virtual theme park, and more. 
88 Science Cloning human embryos. 

SPORTS SCIENCE 

27 The Mechanics Of Speed Skiing 
Downhill on skis at 120 mph. 

ELECTRONICS 



34 Better TV Reception 

New indoor antennas pull in the weakest 
television and FM broadcasts. 
97 Audio Noise-cancellation technology comes of age. 
1 06 Electronics Japan's view of the electronics world. 

DEPARTMENTS 

4 Editor's Notes 1 3 Time Machine 

10 Letters 1 24 Coming Next Month 
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EDITOR'S 
NOTES 





• Some of you have asked what has happened to the 1967 Chevy Camaro con- 
vertible that we restored last year. As I write this, I'm very proud to say that 
it's on display in the lobby of Chevrolet's headquarters building in the General 
Motors Technical Center in Warren, Michigan. Oiu* Camaro spent last summer 

in the hands of various Chevrolet 
and Lintas: Campbell-Ewald exec- 
utives, cruising Birmingham and 
Bloomjfield Hills and making a big 
hit on Woodward. It also made the 
car show circuit and generally cre- 
ated a lot of goodwill for POPULAR 
Mechanics. The day I presented 
the keys to Dave Hansen, Chevy's 
chief engineer, it was quite a sight 
to see our red '67 sitting next to 
a brand-new bright red '94 Z28 
Dave Hansen (left) checks out our '67. Camaro convertible outside the 

Chevy building. Both cars looked great, and it would have been a tough decision 

if I had to choose one. I'm glad I don't have to make that decision The last 

time I drove an electric car, it was two years ago at Toyota's proving grounds 
in Japan. The vehicle wasn't so much a car as a big golf cart. It was sprightly 
but far from satisfactory as a car. What a shock it was to climb into GM's new 
Impact and drive it — really drive it. I've driven other electrics over the years, 
but this is the first one that was purpose-built and a real car. Put a conventional 
engine in the Impact and it would be a pretty neat 2-seater coupe. Put in an 
electric powerplant and it shows the way to our automotive future. Check out 
our report beginning on page 38. . . . 
Downhill on skis at over 100 mph? I'm 
outta here! But there are some people 
who do just that for kicks. Speed skiing 
is one of the newest sports, and you'll be 
seeing a lot of it on TV this winter. Our 

article on page 27 will get you started 

Have you heard about the new system 
that utilizes both cable TV wiring and 
conventional phone lines to make mobile 
phoning more affordable? It's another 
step in the convergence of telecommuni- 
cations technologies that are rapidly 
changing us into an on-line society. 

Learn more about it on page 44 With 

interest rates at an all-time low, this 
might be the best time in years to buy that boat you've been dreaming about 
Our Boating '94 Guide, beginning on page 69, takes you through the boats, mo- 
tors and gear that will be making news in the months to come. Till next time. 




DrMng an electric car prototype at 
Toyota's proving grounds. 
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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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Routs Shapes Shapes Mortises Removes Grooves Hollows Polishes Shapes 
wood wood plastic wood rust wood wood metal metal 




Why settle for seme 
2-Dit power tool? 

The Dremel Moto-Tool is the compact, high-speed rotary 
tool that's extremely versatile. With speeds from 5,000 to 
30,000 rpm and more than 1 50 specially designed bits, it'll 
carve wood, shape plastic, grind metal, polish delicate silver, 
or handle most any job. Look for our book 175 + USES in 
specially marked Moto-Tool packages where power tools are 
sold. Or write: Dremel, Dept. PM, PO. Box 1468, Racine, WI 
53406-1468 for a free copy 

DREMEL [i}ii]®ir®5r(Q)®Q: 
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asons Why Passport 4500 
perWide+Laser Is So Remarkable 



1 Img-range rcukir and laser profection combined in a single detector 

2 To/a I protection from even' tvpe of radar and laser used today 

3 Innovative laser technologvfrom the company which introduced 
the first laser detector 

4 Complete SuperWide Kci protection with no sensitivity loss 

5 Exclusive DPR " Anti-Falsing circuitry to minimize falsing 

6 Complete audio and visual alert s)'stem 

7 Unconditional 30-day money back guarantee 



ESCORT products are designed and manufaclured in Ibe USA. 



Passport 4500 SuperWide+Laser 
truly is a remarkable detector. It com- 
bines superior radar and laser detection 
into a single integrated product. The 
result is complete protection from every 
type of radar and laser used today. 

In addition, Passport 4500 
SuperWide+Laser's superior anti-falsing 
circuitry minimizes Ka falsing while 
maximizing sensitivity over the entire 
bandwidth. 

Best of all, this superior perfor- 
mance comes in a product amazingly 
easy to use. Plug it in, mm it on and 
Passport 4500 SuperWide+Laser is 
instantly at work for you. 

Automobile summed it up best: 

Without a doubt, 
the new Passport 4500 SuperWide 
sets a new standard for 
combining superior range 
with user-friendly urban behavior 

Passport 4500 SuperWide+Lasen 
when tlie best is available, why settle for 
anything less? 



To order, call toll-free: 

1-800-433-3487 

In Canada, call toll-free I 800 -667-S452 

Passport* 4500 SuperWide $229 

plus shipping & handling. Ohio residents add h\ sales tax 



Passport 4200 SuperWide is available fnr 
only $199. Call for detail.s. 



ESCORT 
► Department 406824 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 

ESCORT 

The Innovative Edge!" 
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This Is A 
Luxury Car's 
Seat. 
We Put It 
In Our 
New Truck 

Just 
For Kicks. 



Not only is it as comfort- 



able as a luxury car but 
it's a heck of a lot more 
fun. The new Chevy 




S-Series Extended-Cab. Our seats 



are specially designed to fit a wide 



range of your seats. It's 



all part of the Chevy 



S-Series' inside-out 




\sign. A design that starts with the 



driver and takes off from there. The gauges and controls come up to greet you. There's 
another notch of seat travel, better seat adjustment, and overall better shape to make 
our seats 
more com- 
fortable 
than ever 
before. And 
remember. 



v^e're talking Chevy Trucks here. 



So, more comfortable also means more dependable. Because 
our seat fabrics are extensively tested for wear, fade resistance and seam 



strength. So, go ahead. Play rough. We gladly give you that luxury. Along with the 




toughness and dependability you've come to expect from Chevy Trucks. The '94 Chevy 

T h 6 Now 

S-Series. So new from the inside out, everything else is history." Chevy S-Series 



LIKE A ROCK 





For a free product brochure call 1-800-950-2438. 

The Chevrolet Emblem is a registered trademarli and Chevy is a trademark of the OtA Corp. ©1993 GM Corp. All Rights Reserved. Buckle up, America! 



LETTERS 



Cold War 




Even though I've been liv- 
ing in the Kalahai'i Desert 
for more than 20 years, 
your ailicle on trackiig ice- 
bergs brought back clear 
memories. In 1958-'59, my 
father was commanding of- 
ficer of the Coast Guai'd Air 
Detachment responsible for 
the International Ice Pa- 
trol, based at the U.S. naval 
base at Argentia, New- 
foundland. At the time, the 
USCG was flying WWII 
vintage B-17s as they were 
the most reliable, heavy- 
duty, 4-engined aircraft for 
long-distance patrol over 
the hazardous North At- 
lantic. These aircraft took 
off and landed at Argentia 
on a regular basis in the 
most appalling weather 
imaginable. This was before 
the days of satellites and 
sophisticated radai% so reg- 
ular, constant flights for 
visual identification were 
both essential and vital. 

CHRIS SHARP 
GABORONE, BOTSWANA 

Popular Demand 

Due to the overwhelming 
interest in the exhibit 
"Possible Dreams: Popu- 
lar Mechanics And Ameri- 
ca's Enthusiasm For 
Technology, " Henry Ford 
Museum in Dearborn, 
Michigan, has extended 

Letters are subject to editing for 
length, style and format. 



the last day of the exhibit 
to April 30, 1994. For com- 
plete information about 
museum hours, admission 
fees, nearby accommoda- 
tions and attractions, call 
(800) 343-1929. 

Shooting Gallery 

After reading Rick John- 
son's letter condemning 
Popular Mechanics for 
advertising firearms, I 
must comment that this 
was one aspect of PM that I 
found pleasantly reassur- 
ing: PM hadn't knuckled 
under to the uninformed or 
pohtically correct gun con- 
trol crowd. 

JOHN a. VINCENT 
CORRYTON,TN 

PM is a publication that 
routinely reports on me- 
chanical contrivances of 
many different types in an 
effort to be popular to as 
broad a readership as pos- 
sible. A handgun is a me- 
chanical contrivance. I do 
not see guns as evil. They 
are inanimate tools. Only 
man is evil. 

CHARLES E. MILLER 
DRYDEN. NY 

Bravo to PM for not knuck- 
ling under to any special-in- 
terest group, be it pro or 
anti-anything. D.R. HINTZ 

PORTLAND, OR 

I would like to thank you, 
and compliment you, for 
your willingness in present- 
ing an unemotional, factual 
assessment of firearms in 
an unbiased, nonjudgmen- 
tal manner. 

MICHAEL J. SWETT 
WORCESTER, MA 

This country has a problem 
with crime, and it has noth- 
ing to do with firearms. 
Since the '60s, there's been 
a breakdown in our social 
fabric. It is now acceptable 



to be in*esponsible and lack 
moral and ethical values. 
The problem is ignorance 
and narcissism, not guns. 

JON SCHWARTZ 
MERCER ISLAND, WA 

Keep up the good work and 
don't let the hoplophobes 
get you down. 
WILLIAM CHRISTOFFERSEN 
BELVIDERE, IL 

Do you get similar letters 
when you publish articles 
about military hardware? 

RAYMOND J. SCHUERGER 
SEWICKLEY, PA 

It's a good thing Rick John- 
son encountered this type 
of article before he encoun- 
tered one of the fine arti- 
cles you publish on militai'y 
hardware. I can imagine 
the level of incense he may 
have had reading about the 
USS New Jersey, an F-16 
fighter plane or the Ml 
battle tank. 

WOODY VANKIRK 
BROOKPARK, OH 

You've been showing vehi- 
cles of death and destruc- 
tion since day one. The new 
tanks, helicopters, sub- 
marines, battleships, the 
list goes on and on. Please 



tell Mr. Johnson to get a 
grip. BILL WILLIAMS 

CENTERVILLE, lA 

What will Rick Johnson's 
response be to your latest 
article on the Beretta 92FS, 
an actual firing gun? This 
reaction is typical of anti- 
gun activists in this coun- 
try. Just think. If we make 
gun's illegal, there will be 
no more violent killings of 
innocent people. It's time to 
grow up and look at the 
whole picture. Education is 
the key to existing in this 
world with guns. E. RUSH 
CARLISLE, PA 

I thoroughly enjoyed your 
article on the Beretta 92FS. 
I'm only sorry that you 
must read letters of com- 
plaint from the weenies 
who like to read about Un- 
cle Sam's hideous new in- 
struments of massive de- 
struction, but who are 
offended by a fine personal 
defense weapon available to 

the public. BRYAN TUCKER 
IUKA,MS 

Let's remember, God, guts 
and guns kept America free 
for many years. 

GEORGE MALO 
WASHINGTON, PA 



Reader Project 
Of The Month 

Here is a slight variation 
of your "Porch Classic" 
rocking chair featured in 
your September '93 is- 
sue. The rockers are 
bent from 16-ga., 1-in.- 
square tube. The vertical 
pieces and the front hori- 
zontals are 16-ga., 1-in.- 
square orna-tube. The 
arms are band-sawed 
and hand-ground from 
3/i6 X 3-in. flat. The rest is 
clear-coated redwood. 

WILLIE C. SWAIN 
FORT WORTH, TX 
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To treat symptomatic benign enlarged prostate: 

Only one medicine can shrink the prostate. 
PROSCAR: 

(FINASTERIDE) 

Until recently, there wasn't a med- 
icine that could help the condition 
known as symptomatic benign 
prostate enlargement or BPH. But 
now there is PROSCAR, the first oral 
prescription medicine that can 
shrink an enlarged prostate. 

However, it is important to know the 
following: PROSCAR doesn't work 
for everyone. Even though your 
prostate may shrink, you may not 
see an improvement in urinary flow 
or symptoms. And you may need to 
take PROSCAR for 6 months or more 
to see whether it helps you. 

How PROSCAR can shrink an 
enlarged prostate. 

As a man ages, a key hormone can 
help cause the prostate to grow. 
PROSCAR actually blocks the pro- 
duction of this hormone, so it helps 
shrink the prostate to a smaller 
size in many men. As a result, 
some men treated with PROSCAR 
experience an increased urinary 
flow and an improvement in uri- 
nary symptoms. 

Why you should 
see your doctor soon. 

Your doctor has several options for 
the treatment of symptomatic 
BPH: watchful waiting (monitor- 





The prostate surrounds part of the urethra, the tube that 
carries urine from the bladder. As the prostate enlarges, 
it can squeeze the urethra and cause urinary problems. 



ing the condition with regular 
checkups), medication, or surgery. 
It's important to see your doctor 
because the problem doesn't usual- 
ly get better by itself In many 
cases, the prostate continues to 
enlarge and the symptoms may 
get worse. So if your urinary 
sjmiptoms are bothering you, have 
your family doctor or a urologist 
assess your condition and ask if 
PROSCAR is an appropriate treat- 
ment for you. 

It is also important to have regu- 
lar checkups. While benign 
prostate enlargement is not cancer 
and does not lead to cancer, the 
two conditions can exist at the 
same time. 



Remember, only a doctor can eval- 
uate your sjTnptoms and their pos- 
sible causes. So, if your urinEiry 
symptoms are bothering you, don't 
wait any longer. You may find that 
your enlarged prostate can be 
made into a smaller problem. 

For more information about 
prostate enlargement and 
PROSCAR, call 1-800-635-4452 
today. 

TABLETS 



(FINASTERIDE] 

^ MERCK 



©1993, Merck & Co., Inc. 



Please see patient information on the following page. 



J3PO35(701)-PSA761 
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PATIENT INFORMATION ABOUT 

PROSCAS* (Prahs-car) 

Genarienante: Snastetiae (fin-AS-tur-ejred) 

PROSCAR is for the treatment of 
aymptomatic benign prostatic hypopla- 
sia and for use by men only. 

Your doctor may prescribe PROSCAR if you 
have a medical oondition called benign 
prostatic hyperplasia or BPH. Thisoociin 

only in men. 

Please read this information, as well as the 
leaflet which accompanies your medication, 
before you start taking PROSCAR. Also, 
read the leaflet each time you renew your 
prescription, just in case anything has 
changed. Remember, this leaflet does not 
take the place of careful discussions with 
your doctor. You and your doctor should 
discuss PROSCAR when you start taking 
your medication and at regular checkups. 

What is BPH? 

BPH is an enlargement nf the prostate 
gland. After age 50, most men develop 
enlarged prostates. The prostate is located 
below the bladder. As the prostate enlaigBB, 
it may slowly restrict the flow of urine. 
This can lead to symptoms such as: 

•a weak or interrupted urinary stream 

•a feeling that you cannot empty your 
bladder completely 

• a feeling of delay or hesitation when you 
start to urinate 

•a need to urinate often, especially at night 

•a feeling that you must urinate ri^t away. 

Treatment options for BPH 

There are three main treatment options 
for BPH: 

•Program of monitoring or "Watcliful 
Waitdg". If a man has an enlarged 

prostate ^and and no symptoms or if his 

symptoms do not bother him, he and his 
doctor may decide on a program of monitor- 
ing which would include regular checkups, 
instead of medication or surgery. 
•Medication. Your doctor may i 
PROSCAR for BPH. See "mSt\ 
doea" below. 

•Baegetjh Some patients may need 

surgety. Your doctor can describe sc 



different surgical procedures for BPH. 
Which procedure is best depends on your 
qnnptoms and medical condition. 

What PROSCAR doea 

PR06CAB lowers levels of a key hormone 
eanedDHT(dihvdrotestosterone), which is 
a major cause ol prostate growth. Lowering 
DHT leads to shrinkage of the enlarged 

Crostate gland in most men. This can lead 
) gradual improvement in urine flow and 
symptoms over the next several months. 
However, since each case of BPH is differ- 
ent, you BhauU know that: 

• Even fliou^ the iNvetate shrinks, you 
mqr NOT see an improvement in unne flow 

or symptoms. 

•You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 

•Even though you take PROSCAR and it 
mw help you, it is not known whether 
PROSCAR reduces the need for surgery. 

What you need to Imow wlille taking 
PROSCAR 

•You must see your doctor regularly. 

While taking PROSCAR, you must have 
regular checkups. Follow your doctor's advice 
about when to nave these checkups. 

•About side effects. Like all i>resciiption 
drugs, PROSCAR may cause aida effects. 
Side effects due to PROSCAR may include 
impotence (or inability to have an erec- 
tion) and less desire for sex. Each of 
these side effects occurred in less than 4% 
of patients in clinical studies. In some 
cases side effects went awiiy wjulejhe 
patient continued to take T 



Some men taking PROSCAR* (Finasteride) 

may have a decrease in the amount of 
.setfien released during sex. This decrease 
does not appear to interfere with normal 
sexual function. 

You should discuss side effects with your 
doctor before taking PROSCAR and any- 
time you think you are having a side Miect 
•Checldng for prostate cancer. Your 
doctor has prescribed PROSCAR for symp- 
tomatic BPH and not for cancer — but a 
man can have BPH and prostate cancer at 
the same time. Doctors usually recom- 
mend that men be checked for prostate 
cancer once a year when they turn 50 (or 
40 if a family member has had prostate 
cancer). These checks should continue while 
you take PROSCAR. PROSCAR is not a 
treatment for prostate cancer. 

•About prostate specific antigien (PSA). 
Your donnr nunr have done a UoM test eaUad 
PSA PROSCAR can alter PSA vahies. For 

more information, talk to your doctor. 

•A waniing about PROSCAR and 



FSOSCAR is for use by HEN only. 
PROSCAR is generally well tolerated in men. 
However, women who are pregnant, or 
women who could become premant, should 
avoid the active ingredient in PROSCAR. 
If the active ingredient is absorbe J by a 
woman who is pregnant with a male baby, 
it may cause the male baby to be born with 
abnormalities <tf the aeKMsans. Therefiwe^ 
any woman who is i»egnant or who oouM 
become pregnant must not oome into direct 
contact with the active ingredient in 
PROSCAR. 

Two of the ways in which a woman might 
absorb the active ingredient in PROS(JAR 
are: 

Sexual contact. Your semen may contain 
a small amount of the active ingredient 
of the drug. If your partner is pregnant, or 
if vou and your partner decide lo have 
a Baby, you must stop taking PROSCAR 
and talk to your doctor. If your partner 
could faeooaae pregnant, proper use of a 
condom can reduce the nsk of exposing her 
to your semen (discuss this further with 
your doctor). 

Handling broken tablets. Women who 
are pregnant or who could become 
pregnant must not handle broken tablets 
of PROSCAR. 

PROSCAR tablets are coated to prevent 
contetct with the active ingredient during 
normal handling. Ifthis coating is bro- 
ken, the tablets should not be handled fay 
women who are pregnant or who could 
become pregnant. 

If a woman who is pregnant comes into 
contact with the active ingredient in 
PROSCAR, a doctor should be consulted. 
Remember, these warnings apply only if 
the woman exposed to PROSCAll is preg- 
nant or could become pregnant 

How to talte PROSCAR 

Follow your doctor's advice about how to take 
PROSCAR. You must take it every day You 
may take it with or between mcal.s. To avoid 
forgetting to take PROSCAK, it may be help- 
ful to take it the same time every day. 
Do not share PROSCAR with anyone else; it 
was |tteecribed on]y for you. 
Keep PROSCHAR and an medicines out of the 
reach of children. 

FOR MORE INFORMATION ABOUT 
PROSCAR AND BPH, TALK WITH YOUR 
DOCTOR. INADDmON.TALKTOYOUR 
PHARMACIST OR OTHEk HEALTH CARE 
PROVIDER 
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PJM HOTUNES 



COMMUNICATE 



We're trying our best 
to make it easier for you 

to communicate with us. 
Here are four ways you can do it. 



LETTERS 



Your written letters are always 
welcome. If we think your letter would 
be interesting to other readers, we 
might even print it in our Letters 
column (unless you request that it not 
be printed). Our editors are listed by 
department on the masthead printed 
in the front of the magazine next to 
Editor's Notes. Our address is 224 W. 
57th Street, New York, NY 10019. 



FAX MACHINE 



You can fax written mail to us If you 
have access to a fax machine. Our fax 
number is (21 2| 586-5562, and is avail- 
able 74 ho;;"^ i "I.t/ 



ELECTROMIC MAIL 



You can call the PM computer ariy 
day between 6 pm and 8 am fonly) 

Eastern time. The number is (212) 582- 
8369. Once you're on line, you can 
leave messages for specific editors, or 
direct inquiries and comments to a 
specific department The department 
bulletin board also allows you to share 
your thoughts with other readers who 
call in. 

New users get an identification 
number and password that allow you 
to access the system. Simply set your 
communications software to 8 bits, no 
parity and one stop bit (8-N-l ), and set 
the baud at 300 or 1200. Please re- 
member that we are not a profession- 
ally staffed, ^iiy operational bulletin 
board. We're simply oying to make it 
easier for you to communicate with us. 
So please bear with us if it takes awhile 
to answer your message. 



READER SERVICE BUREAU 



Our i?eader Service Bureau is opera- 
tional five days a weeic during regular 
business hours. The phone number is 
(212) 649-3127. Please call our Reader 
Service Bureau, not our editors, for in- 
formation on bacic issues, reprints of 
articles, subscription inquiries and so 
on. It will save us all time. 



HOTLIINJE PHONE NUMBERS 



Unfortunately, our Hotiine Phone 
Service is temporarily discontinued. 
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90 YEARS AGO: FEBRUARY 1904 



H4>w E*tf»wJ PlKT* Ohm Om« of NmMms 




Winds Of War 

As the world watched two 
empires gird for battle, 
Japan suddenly lashed out, 
blindsiding the Russian 
fleet at Port Arthur. Ameri- 
cans would view the conflict 
with detached interest. 
Opinion ran wide that the 
Russo-Japanese War was 
a masterful gambit in 
Britain's game of global 
chess. By checking Russia 
with its new ally Japan, 
Britain not only lamed its 
long-time rival but kept the 
Straits of Korea open for 
trade with China. 



Colossal Column 

The biggest pieces of gi-an- 
ite ever quarried for an 
American building were 
rolling through the streets 
of New York. They were 
segments of eight great 
columns for the Cathedral 
of St. John the Divine. 
Weighing 90 tons each, 



they traveled by lighter 
from Maine to Manhattan. 
But to deposit them on site 
caUed for a ti'action engine 
and a steam winch — and 
the biggest wagon built to 
date. Although more than 
100 years have passed since 
construction began, the 
cathedral is still unfinished. 




60 YEARS AGO: FEBRUARY 1934 




POPULAR 

MECHANICS 




Power Train 

Slapped by the success of 
the automobile, train mak- 
ers fought back. They even 
co-opted their rivals' tech- 
nology. Pullman designed 
a self-propelled rail car dri- 
ven by two gasoline engines 
from buses. These motors 
put out a mere 160 hp each, 
but whisked the vehicle to 
90 mph, thanks in pail to an 
automotive direct-gearing 
transmission. But the rail- 
roads' alternative power- 
plants — new and improved 
diesel engines — would 
prove the true track stars. 



Radio Days 

Thirteen years had passed 
since radio broadcasting 
began — where was the 
medium headed? The an- 
swers covered the spec- 
trum. Shortwave transmis- 
sions were arcing around 
the Earth's cur-vature. Ra- 
dio astronomy was develop- 
ing. And radio phones and 
I'emote control were on the 
horizon. But most signifi- 
cant was activity on the roof 
of the Empire State Build- 
ing, where NBC engineers 
were erecting experimental 
television antennas. 



30 YEARS AGO: FEBRUARY 1964 
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Al losli Your 

>2500 AIRPLANE 

Er>gine swingt out 
Wmgi remove 
Parti inlerchonge 
Aerobotic to 9 C* 



Air Bargain 

A private plane cheaper 
than a Chevrolet? That's 
what Jim Bede promised in 
the BD-1. The punchy little 
2-seater also offered inno- 
vation aplenty — honey- 
combed aluminum con- 
struction, removable wing, 
interchangeable flaps and 
an engine that swung out 
for maintenance. Light and 
nimble, the plane cranked 
out bigger numbers for 
ciniise speed than its engine 
did for horsepower. It was 
the first of many designs 
from the Bede brain trust. 



Big Three 

Meanwhile, the first Ameri- 
can 3-engine airhner since 
the old Ford Trimotor de- 
buted with Eastern Air- 
lines. Boeing designed 
the 727 to partner 
with the 707 
by jetting 
passengers 



smaller cities. Al- 
though Boeing man- 
agers figured 300 of 
the T-tail trijets would 
sell, they were wrong. 
More than 1800 
727s have flown 
off the as- 
sembly 
line. 
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"When you complete 

a project and see 

the results, it gives 
you a great sense of 

accomplishment. *' ^ 
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Popular Mechanics" 
16" T(x)l B(xx with Tray 
Convenient size, yet big Every 
enough to bold power 
band tools. Features rust-resistant plated 
latch and textured finish that won 't rust, 
dent or chip. 16"Lx8 3/4"Wx8"H 




1^ »*--"r 




Popular Mechanics ' 
20" Mechanic's Tool Bo.x 
with Steel Tote Tray 

Rugged, all-steel amstruc- 
tion tvith tough baked 
eruimel finish. Nickel-plated lockabte 
drawbolt and fuU4ength staked piano 
binge for added dttrahility. With ciixl> 
ioned carrying handle and bottom 
guides. 20"Lx8 5/8"Wx8 5/8 'H 



Popular Mechanics" 
19" Tool Box with Tray 
Larger-size tool box fea- 
tures rust-resistant plated 
latch and textured finish that ivon't 
rust, dent or chip. 19"LxlO"Wx9 l/4 'H 



Popular Mecluiiiics' 
16" Metal Tool Box tvith Tray 
All-steel construction. Includes 
steel tote tray and lockable 
drawbolt 16"Lx7"Wx7 1/2"H 





Hvcn 
Day 




Poptdar Mechanics^ 
15 Drawer Storage Cabinet 
Organize yourself. This 
15-draiver cabinet features 
stackable polystyrene frame 
with gray pebblefinish and 
seethru dratvers. Inclt4des drawer 
dividers and keyhole slots for rrumnting. 





Popular .Mechanics ' 
20" Tool Box with Tray 
Perfect for any Job site. Made from heavy, 
rust-proof Strtutolene that's impervious to 
chemicals, gas and oil Heavy-duty, rust-resis- 
tant plated latch. 20"Lx8 3/4"WxlO 1/2"H 



Popular Mechanics" 60 Dratver 
.Storage Cabinet 

Storage for the serious workman. 
Durable polystyrene frame tvith 
gray pebblefinish, crystal styrene 
draivers, and keyhole slots for 
mounting. 



Po ptdar Mechanics" Tool Chest 
and Rolling Cabinet Combination 
Ihis (xlrawer, 26-inch wide all- 
steel tool center is the perfect 
orgtiiiizei: IrKludes ptdl-dotvn 
door in roller cabinet and extra 
storage space. 

Chest 22"Wxl2"Dxl3 1/4" H 
Cabinet 26 l/2"Wx 

14"Dx31 3/4"H 

tvitbcasters 




Every 
Day 



©1994 WAL-MART 



WAL-MART 

ALWAYS THE LOW PRICE. 
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s Technology Today 




At 60,000 ft., spaceplane could fill up on 
propellant from isolated fuel tank of KC- 
1 35Q instead of lugging It all up there. 



On-The-Fly Fueling Could Top Off Rockets 



KIRTLAND AFB, NM— Thirty years 
ago, Chuck Yeager shattered an alti- 
tude record in a rocket-assisted Lock- 
heed Starfighter, the NF-104. 

The AR-2 rocket on the plane's tail 
burned jet fuel in hydrogen peroxide, 
two propellants that have been 
eclipsed by today's punchier liquids. 
But two engineers now contend that 
the old propellants could bestow un- 
usual new capabilities — including aer- 
ial refueling — on our space program. 

The engineers are Air Force Capt. 
Mitchell Clapp and consultant Max 
Hunter, a long-time proponent of sin- 
gle-stage-to-orbit rocketry. Clapp and 
Hunter argue that hydrogen perox- 
ide, which supplies oxygen to the 
combustion process, could bring back 
operational simplicity — something 
absent in current spaceflight efforts. 



Unlike liquid oxygen, peroxide 
stays liquid at room temperature. It's 
also nontoxic and drugstore cheap. 
What's more, the liquid soaks up heat 
nearly as well as water and can be 
circulated to cool off a rocket engine. 
And the densities of peroxide and 
jet fuel actually translate to a lighter 
spacecraft to offset their less ener- 
getic performance. 

Clapp has taken the concept one 



step further. He envisions a rocket 
plane, about the size of an F-16, that 
would carry peroxide and jet fuel in a 
7:1 ratio. "The plane would take off full 
of fuel but with just enough peroxide 
to reach 60,000 ft. There it would 
rendezvous with a KC-135Q, which 
formerly refueled SR-71 Blackbirds. 
Having loaded up with peroxide from 
the tanker, the plane could then roar 
off — as far as the Moon. 



EditorAX/riter: Gregory T. Pope 
Reporters. Philip Chien, IMike Fillon, Scott Gourley, 
Rick Scfirader 



mghUghts This Month 

• Toxic Taxi — Personnel carrier for chemical disasters. 

• High Chair — Ejection seat flies itself to safety. 

• Oil Burner — Fighting petroleum slicks with fire. 

• Head Games — Indoor theme park via virtual reality. 

• Ice On Ice — Inside the world's coldest laboratory. 

• Green House — Recycled Caribbean seaside resort. 

• Weight Ball — New gravity-mapping satellite. 
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Customs House For Spaceport 



KENNEDY SPACE CENTER, FL 
— If it's bound for the Space Station 
Alpha, it must pass through Florida. 
Due to open sometime this fall, 
NASA's Space Station Processing 
Center will be the biggest new facility 
at Kennedy since the Apollo era. 



Inside, a 15-ton crane swings in a 
5000-sq.-ft. airlock. The chamber 
leads to vast clean rooms, where tech- 
nicians will inspect scientific payloads. 

Processing facility will house a football 
field's worth of clean-room space for 
science racks and propulsion modules. 



Airline Cockpit For Shuttle 




IMEDS will mimic today s displays but can be 
programmed for next-generation astronauts. 



KENNEDY SPACE CENTER, FL— 
NASA will soon begin wiring an 
up-to-date "glass cockpit" into the 
Shuttle, replacing the mechanical 
displays that betray the spacecraft's 
'70s roots. 

The Multifunction Electronic Dis- 
play System (MEDS) will include 
nine screens up front for the pilots 
and two in the aft flight station. 

Based on the cockpit planned for 
the Boeing 777, the full MEDS dis- 
play will be in every Shuttle by 1998. 



Send In The 
Chemo-Mobile 

MOUNTAIN VIEW, CA— When the 
next Chernobyl or Bhopal strikes, a 
global disaster-response team may 
be ready to strike back. 
NASA's Ames Research 
Center and the FMC Corp. 
have combined their tech- 
nical expertise to study 
such a venture. 

The project centers on 
an all-purpose hazardous- 
materials assault vehicle. 
Based on a stretched ver- 
sion of the Army's M577A3 
command-and-control per- 
sonnel carrier, it would 
carry a manipulator arm to 
scatter sensors or disperse 
small robotic scouts. Bull- 
dozer blades or hydraulic 
cranes are other optional 

NAS/VFIMC toxic-disaster 
response vehicle would wield 
manipulator arm and exter- 
nally mounted protective suit. 



attachments. Inside, technicians 
would operate remote-control earth- 
movers, mobile cranes and other vdii- 
cles, using virtual-reality technology. 

In addition, a rear airlock hatch 
would allow personnel to clamber di- 
rectly into hazmat suits without de- 




PARIS, FRANCE 
— Although it's 
strapped for cash, 
the European 
Space Agency has 
blueprinted an 
ambitious manned 
space program. 
Instead of going up aboard the 
now-cancelled mini-shuttle Hermes, 
astronauts would "climb the ladder" 
in a capsule atop the coming Ariane 5 
heavy-lift booster. An automated 
transfer vehicle would then bring the 
capsule — or Europe's pressurized lab 
module — to rendezvous with the 
Space Station. 

contamination procedures. The gar- 
ments would derive from advanced 
spacesuits under development at 
Ames. The hatch would also dock via 
jetways to other vehicles. 

A demonstrator vehicle could be up 
and running by April. 
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No-Sweat 
Survival Suit 

BELLINGHAM, WA— Besides hostile 
ordnance, Anny aviators dread cockpit 
fire and splashdowns. Cuirent flightsuits 
guard against both 
by sandwiching a 
buoyant wetsuit be- 
tween two layers 
of flame-resistant 
Nomex. But the 
garments are un- 
comfortable in hot, 
humid climates. 

A prototype suit 
by Mustang Survival 
should let flyers 
breathe easier. Pores 
punched through the 
wetsuit's foam liberate trapped body 
heat. MeanwhUe, the sandwiching fabrics 
are sewn together through the holes, the 
thread providing escape routes for sweat. 




FLJ^ME-RESISTA^^" 
FABRIC 



MICROPOROUS 
LAYER 

WICKING 
THREAD 




PUNCHED HOLE 



Porous survival suit would feature heat-escape 
avenues to relieve heat-stressed aviators. 



Punchout Without The Knocks 



Next-generation seat ' 
will fire four throttleable 
rocket engines to re-orlent 
Itself after perilous 
punchout. 



TITUSVILLE, FL— High- 
speed ejections can beat up 
fighter pilots pretty badly. 
And bailing out upside- 
down or at low altitude is 
more than often lethal. 

But McDonnell Douglas 
Missile Systems is develop- 
ing a self-adjusting seat that 
will whisk the aviator to 
a head-up trajectory 
and a safe altitude. 
It's part of a fourth- 
generation escape- 
system program 
that's aimed at re- 
placing the widely 
used ACES II ejec- 
tion seat, currently 
being adapted for 
supersonic bailouts. 

Instead of a single rocket 
charge, the new chair will have 
four throttleable motors. On 
ejection, motion sensors will quickly 
analyze the seat's position and control 
propellant flow to each motor. The 
motors will produce variable thrust 
to correct the seat's orientation and 
kick it to an altitude high enough for 
a parachute to deploy. 

Subcontractors Aerojet and TRW are building rival solid-fuel and gel- 
propellant engines for the seat. A winner will emerge after ground tests next 
year. The seat will then have to withstand 15 test firings, including a 700- 
knot ejection from an F-16 cockpit mounted on a rocket sled. 




Every Which Way 




OAK RIDGE, TN— If you can 
roll in any direction from a 
starting position — while si- 
multaneously rotating — you're 
riding the Omnidirectional 
Holonomic Platform, devel- 
oped at Oak Ridge National 
Laboratories. 

The device consists of a Y- 
shaped armature, each arm holding two motorized caster 
assemblies mounted at right angles to each other. Appli- 
cations include wheelchairs and industrial robots. 




A computer controls speed of wheels' 
motors to provide omnidirectional 
movement without wheel steering. 



Control For Nose-Up Turns 




HAMPTON, VA— Aerodynamicists 
are chipping away at the problem of 
fighter maneuverability at high angles 
of attack when a jet's wings block 
ail-flow to the tail rudder. 



One answer may lie in an 
effort at NASA's Langley 
Research Center, where 
«^ i engineers are fitting 
strakes — slim control 
surfaces — to the nose of an 
Strakes will pop out to manipulate F-18. The jet is scheduled to 
air vortices and steer Jet's nose. begin flight tests this year. 



Power Football 



SUPERFUGHI PHOTO 



PALO ALTO, CA— A 
new foam-rubber foot- 
ball is so aerodynami- 
cally stable that even a 
toddler can throw deep. 

The Aerobie football 
has curved fins that 
act like propellers to 
rev up its spin. The fins 
also boost lift by keep- 
ing the ball nose-up. 

Sold by Superflight, it is the brainchild of the Stan- 
ford professor who invented the Aerobie flying ring. 




Prop-like fins lock Aerobie foot- 
bail into spin up to 1000 rpm. 
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Ride Your Favorite Videogames 




Eyes Of The 
Nighthawk 



VlrtuaFormula and AS-I set trend " 
toward virtual-reality theme parks. 

LAS VEGAS, NV— The amusement 
industry is riding virtual reality for all 
it's worth, and the cybernetic thrills 
that have surfaced recently appear to 
be just the tip of the iceberg. 

One initial showcase is Las Ve- 
gas's Luxor Hotel, where Sega and 
Circus Circus Inc. have teamed up 
to create VirtuaLand. 



The centerpiece of the 20,000- 
sq.-ft. facility is an 8-person "motion 
theater" called the AS-1. Rocked by 
four hydraulic cylinders, the game 
features 3D polygon graphics pro- 
vided by interchangeable CD-ROM 
disks. Another prime attraction is 
VlrtuaFormula, an 8-player racing 
game with similar technology. 




Adapted from chopper's sJght, Nighthawk 
guides Hellflres from ground platform. 

SANTA ANA, CA— Those mast- 
mounted sights on the Army's OH- 
58D Kiowa helicopters are popping up 
everywhere these days, from Bradley 
fighting vehicles to warships. Now 
McDonnell Douglas has introduced a 
next-generation system — Nighthawk 
— at reduced weight and size. 

The 18-in.-dia. package features the 
standard infrared sensor, TV camera 
and laser rangefinder/designator. 
The laser can also help fix the Global 
Positioning System coordinates of its 
target to guide weapons. 



Radar Guards Itself 

WHITE SANDS, NM— Air-defense radar tends to lure 
antiradiation missiles that home in on an antenna's trans- 
missions. But the Army's Missile Command has been 
testing a Raytheon-built Multi-Role Survivable Radar 
(MRSR) that dodges those bullets. 

The system peppers the horizon with continuous- 
wave pencil beams, to elude missiles that pick up on the 
leading edges of radar pulses. In addition, one of the 
beams always scatters off the pjew radar guides forward 
ground ahead of the antenna, air defenses without 
thus providing decoy targets. triggering missile attack. 





Navy's Net 
For Mines 

WASHINGTON, D.C.— 
Surf-zone mines lurk as the 
most insidious threat to 
hit-the-beach operations. 
Among the many counter- 
measures under study at the 
Pentagon is a net woven 
with explosives. 

Launched on twin solid- 
rocket boosters, the net 
would unfurl from an un- 
manned hovercraft. As the 
net settled through the surf, 
it would detonate to create a 
massive overpressure, neu- 
tralizing any mines. 

Alr-cushlon vehicles spread 
nets laced with explosive cords 
to wipe out surf-zone mines. 
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WHOMPER 
ROOM 





• 4.0 LITER V-6 ENGINE* • PUSHBUTTON FOUR-WHEEL DRIVE 

• P265 ALL-TERRAIN TIRES' • 24-HOUR ROADSIDE ASSISTANCE** 

RANGER 4X4 SUPERCAB 





"Some features shown are optional. 
■•3 years/36.000 miles See dealer for details 



BUILT FORD TOUGH 
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Sight For 
Smoky Eyes 

CLIFTON, NJ— To equip fire- 
fighters with smoke-penetrating 
vision, Cairns and Brother has 
developed a helmet-mounted 
infrared imaging system that 
weighs only 1 .4 pounds. 

Called CairnslRIS. the ap- 
paratus combines a camera, a 
beltworn image processor and a 
head-up display. Infrared images 
appear in the firefighter's line 
of vision, a la virtual reality, al- 
though they aren't stereoscopic. 




CairnslRIS infrared camera alerts 
firefighter to trapped people, 
hidden hot spots and flashovers. 



Falcons Throw Deep-Threat Bombers 




Unleashed from F- 1 6, 
stand-off runway 
destroyer glides In from 
high or low altitude. 



EGLIN AFB, FL— ^; 
Being a multi-role ^ 
fighter, the F-16 must take on risky jobs 
like runway destruction. But instead of 
swooping in for death-defying, ground- 
hugging runs like Europe's Tornado 
fighter/bomber, a Fighting Falcon could 
strike from miles away. 

To that end, the Air Force has been 
testing a submunitions dispenser built 
by Germany's DASA. The jet releases 



the stand-off weapon from a range of up 
to 12 miles, usually while veering away 
from the target. Navigating inertially 
and via GPS, the vehicle then flexes its 
tailfins to glide autonomously to its goal. 
Cratering or anti-armor submunitions 
spring from the vehicle's flanks as it flies 
over the target. 

In Europe, similar dispensers are in 
production for both of Sweden's fight- 
ers: Viggen and Gripen. 



Slick Fire On Purpose 





OTTAWA, CANADA— The sooty black smoke that 
swirled over Newfoundland's Grand Banks last August 

rose from a burning oil slick — spilled and torched delib- 
erately by American and Canadian researchers. 

Under investigation was the degi'ee to which fire can 
clear oil spills from the ocean's surface. 

The Newfoundland Offshore Burn Experiment fol- 
lowed up on an off-the-cuff test of slick burning at the 
1989 Exxon Valdez wreck. Back then, spill coordinators 
eliminated thousands of gallons of Alaskan ciTide cor- 
ralled by a fire-resistant boom. The residue floated in 
taffy-like clumps that were easy to collect. 

At the Grand Banks blaze, scientists garnered data 
on how quickly the oil burned off and how much pol- 
lution the technique released. From initial indications, 
spill burning appears to be quick, cheap and surpris- 
ingly clean, unleashing no more airborne toxins than 
does the oil's evaporation. Fu-e does the job, however, 
only if the slick lies thick and the water stays calm. 



Confined by booms, AJberta crude 

goes up In flames as scientists 
weigh benefits of slld< bumlrig. 
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Own The World's First Automobile 



Shown smaller than actual size 
of 7W (19.37 cm) high x 12" 
(30.48 cm) long x 7 VV (18.42 cm) 
wide. Scale 1:8. 



The 1886 Benz 

ATENT MOTORWAGENi 




Now, at last — after a century of motoring— you can oum 
the first precision die<ast model of the historic automo- 
bile that began the great legend of Mercedes-Benz. 
The definitive 1:8 scale die-cast replica. 

Designed by Karl Benz, it wis the first motor vehicle ever successfully 
powered by interniil combustion. And now you can own the first 1:8 
scale precision die-cast model. Richly detailed. Viith mechanical com- 
ponents that actually fiinction. The flywheel, piston and hand brake 
move. The wheels and crankshaft turn with clocklike precision. Igni- 
tion contacts open and close. There's rack-and-pinion steering and a 
huge gyroscopic flyAsheel. The expansion tank, fuel tank, carburetor 
and fittings are gold electroplated, while the connecting pipes are solid 
copper. Just S195. payable in monthly installments. 

Satisfaction Guaranteed 
If you wish to return any Franklin Mint Precision Models purchase, you 
may do so within .^0 days of your receipt of that purchase for replace- 
ment, credit or refund. 



Please mail by February 28. 799 /. 

Franklin Mint Precision Models • Franklin Center, PA IQlWl-tHWl 

VTLS! I wish to order the specially imported precision die-cost replica of the 
1886 Ben/. Patent Motorwag en. I need SIAO NO MO.NKV .NOW. I will be 
billed for a deposit of and, after shipment, for the balance in 4 
monthly installments of $39.* each. 

*Plus my slate sales lax 
and a one-lime charge of S3- for sl>ippiiig and handling. 

.SKiNATlUE 



AU OflDERS ARE SUttJECT TO ACCEPTANCE 



MR/MUVMI.SS . 
.XDDRESS 



PLEASE PRINT CLEARLY 



. .APT. » . 



CrrY/STATE. 



. ZIP 



TEI,KPUOSE» (_ 

1944 FMPM 



14066-8H1H-481 



Franklin Mint Precision Models." Simply Miles Ahead. 



Iech Update 



Ice Age 
On Ice 



DENVER, CO— Last Au- 
gust, the world's most valu- 
able ice began arriving at a 
unique cold-storage facility. 
More than 2 frozen miles, 
cored out of the Greenland 
ice cap, are now undergoing 
analysis at the National Ice 
Core Laboratory. 

Because the ice contains 
preserved atmospheric 
samples that date back 
250,000 years, scientists 
aren't taking any chances 
on a meltdown. The lab's 
refrigeration plant — big enough to aii'- 
condition a shopping mall — ha.s .several 
layers of fail-safe systems, including 
automatic-transfer switches that tiig- 
ger a natural-gas generator if utility 
power fails. There's also enough insula- 
tion to keep the ice frozen foi* a month. 
For worst-case scenarios, an IS-wheel- 



ICE IS REPACKED INTO 
FREIGHTER OR COU3-DECK 
C-130 FOR VOYAGE TO U.S. 




AT FREIGHTER 
PORT ICE IS 
LOADED INTO 
WAITING 
REFRIGERATED 



SUBSURFACE 
ICE-CORE STORAGE 



Elaborate transportation protocol ensures that ancient 
atmospheric samples remain locked in ice, en route to lab 
where researchers dress for winter. 

er full of dry ice can back up into a pip- 
ing manifold and blast-freeze the place. 

Already the ice has revealed wild 
climatic swings even during the warm 
j)eriods between ice ages — suggesting, 
controversially, that our own time 
might be prone to sharp fluctuations 
in climate. 




Foul-Weather Radar 




PRM allows tighter spacing on runways, 
thanks to phased-array antenna. 



TORRANCE, CA— 
Airports will soon 
phase in phased-array 
radar for bad-weather 
landings — the Preci- 
sion Runway Monitor 
(PRM). 

Made by AlliedSignal 
Aerospace, the system 
allows air-traffic con- 
trollers to track posi- 
tions of planes 10 times 
faster than normal ra- 
dar, which sweeps out 
a circle every 4 sec- 
onds. By contrast, 
the PRM radar beam 
jumps around in mi- 
croseconds. 

Minneapolis-St. Paul 
International is get- 
ting the first unit. 



Down-To-Earth AWACS 




SUNNYVALE, CA— Airborne Warn- 
ing And Control System (AWACS) 
planes use the AN/AYR-1 pod to pin- 
point and identify friendly or hostile 
radar signals. Now, ARGOSystems has 
adapted the pod into a system called 
Pointer, which consists of Stingers 
mounted on a HumVee for the 
.'enger surface-to-air missile plat- 
' form. Pointer will scan for 
1^ hostile frequencies and tip off 
the gunner to look for threats 
in a given direction. 



AWACS-style electronic 
support measure will 
alert Stingers. 




F-ieXLIsBack ^ 
In Black 

HAMPTON, VA — The cranked-arrow wings of 
the F-16XL are back in a new black-and-yellow paint 
scheme. NASA's Langley Research Center has bor- 
rowed the bird from the Air Force to test wing add-ons 
that lend extra lift during takeoffs. 




Engineers will test two different types of high-lift flaps 
and suction devices that draw in boundary-layer air 
through wing-skin perforations. 

The research effort will assist the developers of fu- 
ture supersonic aidiners, which will have to climb 
away from airports quickly to escape 
noise regulations. 





F-I6XL will fly again In support 
of future SST designs, which feature 
similar cranked-arrow silhouette. 
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WATER-SAVING 
FIXTURES 



DOWNWIND 
WIND SCOOP 



RECYCLED 
GIASVSLAG TILES 



SOtAR COLLECTORS 
FOR HOT WATER 

LOW-VOLTAGE 
APPLIANCES 



PHOTOVOLTAIC CELLS 




FIBER-CEMENI 
SIDING 



SOLAR-POWER 
CONTROL-ROOM 
ACCESS 



UTIUTY UNES UNDER 
BOARDWALK 



UNE FROM WIND-FARM 
POWERPLANT 



Harmony combines 
environmentally 
sensitive design with 
conservation measures. 



Superconduct This 

WESTBOROUGH. MA— 
It's no surprise that some 
of the first prototypes 
made from the new high- 
temperature superconduc- 
tors are military items. 
Both come from American 
Superconductor Corp. 

One is a sonar trans- 
ducer for the Naval Under- 
sea Warfare Center. With 
a built-in Stirling-cycle 
cryocooler, the device 
puts out unprecedented 
power for its weight. 

The other is a coil for 
a 1 -megawatt generator at the Air Force's Wright 
Laboratory. The device may foreshadow a 5- 
megawatt unit weighing only 330 pounds. Power for 
airborne surveillance gear is a likely application. 





Acoustic transducer (top) and generator coll (above) fea- 
ture new superconducting materials. 



U-Ball To Map G-Forces 



Recycle Your 
Vacation 

ST. JOHN, U.S. VIRGIN ISLANDS 
— Ready to relax amid wood scraps, 
old plastic bottles, newsprint and 
crushed glass? No, it's not a vacation 
at the city dump, but rather at a new 
resort on Maho Bay — the ultimate in 
eco-toiuism. 

The accommodations, dubbed Har- 
mony, consist of two 2-story buildings 
that showcase sustainable develop- 
ment. Erected within existing vegeta- 
tion, the houses themselves are con- 
structed from recycled materials, 
while power is supplied exclusively 
from 1100-watt photovoltaic-cell pan- 
els and a nearby horizontal-axis wind 
turbine. 

Inside, climate control comes from 
passive measures, such as a roof- 
mounted wind scoop that faces dovra- 
wind to draw hot air out of the in- 
terior. Solar thermal energy will heat 
water and make ice. 

Instead of a thermostat, each unit 
will come with a computer termi- 
nal enabling guests to monitor their 
energy use. 

Developed by entrepreneur Stan- 
ley Selengut, Harmony was built with 
technical assistance from Sandia Na- 
tional Laboratories. 



KOUROU, FRENCH GUIANA— 
Why would anyone orbit an 80-pound 
ball of uranium? Not to build a space 
bomb, but rather to map Earth's 
gravitational field. 

Last fall, the French space 



core 
um- 



num skin dotted with 60 quartz reflec- 
tors. Ground-based lasers ricochet 
beams off the ball to pinpoint its dis- 
tance from Earth. Gravity anomalies 
— such as mineral deposits and moun- 
Es?^ tains — pull the sphere closer. 



icy ClSiES launched the 
!erball-size satellite 
id Stella. Ai-ound its 
' of depleted urani- 
238 lies an alumi- 




.1 



The uranium lends density 
and compactness to mini- 
mize interference from 
wispy atmosphere and 
solar wind. 




Laser measures changes In Stella's orbital path caused by gravitational blips. 
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STP customers are tough customers. 
They demand top performance from their 
cars. They demand outstanding performance 
from the products they put into their cars. They 
demand no excuses. We don't let them down. 




■0' 




■'4: 



I 



STP provides extra protection against 
wear to help their valuable engines run better, 
longer. STP helps keep their fuel systems 
clean, responsive, dependable. And STP 
research works overtime to ensure that the 



high-tech cars of tomorrow will perform at 
their highest levels. 

That's why we're number one. That's why 
our customers are so loyal. Go ahead, ask 
one. But be sure to ask nicely. 



For free STP temporary tattoo send a self-addressed stamped envelope to: Tattoo. P.O. Box 6462. Douglas. AZ 85655-6462. Offer good in U.S.A, wtiile supplies last 
Umit one per family or address. Allow 8 weeks. Void wtiere restricted or prohibited. EXPIRES 12/3 1/94. 
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THE MOST IMPORTANT THING 
A TRUCK CARRIES ISN'T IN BACK. 

FORD F-SERIES 
NOW WITH NEW STANDARD AIRBAG. 




People before payload. That's the philosophy behind safety in the Ford 
F-Series. This year's big news? A standard driver's side airbag* to supplement 
your safety belt. Add that to Ford Truck firsts like standard rear anti-lock 
brakes and everything is taken care of for the long haul-including you. 



1994 F-SERIES 



•Available on models under 8.500-lbS- GVWR. 



BUILT FORD TOUGH 



SPORTS SCIENCE 






# 



THE 

MECHANICS 
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Skiing's ultimate speed event is the 
next best thing to freefail. 

BY CHARLES PLUEDDEMAN 




• Speed skiing, the pur- 
suit of peak terminal velocity, 
is the most intense and thrilling 
of all skiing disciplines. The wind 
tears at your body and the skis flop 
wildly as you fight to maintain a tuck 
' position on the radically contoured moun- 
tain. You feel a strong surge of acceleration as 
you hurtle down the steepest portion of the 
course. Passing through the timing lights, your 
body punches a hole in the atmosphere that Hps the 
air with a jet-engine roar. Slowing down in the braking 
area, you glance up at the digital scoreboard and see a 
speed posting in excess of 140 mph. Any faster and 
you'd need a parachute. 

The origin of speed skiing dates to 1898, when a Cal- 
ifornian. Tommy Todd, allegedly zipped to 87 mph. 



PM PHOTO BY IMATtWJ BLOW/ZUiSPORI 
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Two views of the speed skier's tuck. 
Boots are modified to provide sharp for- 
ward lean, above. Head Is lower than 
butt, at right, so that airflow on the back 
produces downward pressure. Note the 
aerodynamic contours of the helmet. 



How ever, the fii\st official record was 
.set in 1932 when Italian skier Leo 
Gasperi was clocked at 89 mph by the 
International Ski Federation (FIS) in 
St. Moritz. Switzerland. By the 1960s, 
speed skiing was a professional sport 
sanctioned by the FIS. In the last 
Winter Olympics, it was accorded the 
status of a demonstration sport, al- 
though it won't appear in this year's 
Wintei' Games in Nonvay. 

The basic goal of speed skiing is to 



harness gravity and defeat friction. 
To this end, the equipment is highly 
specialized. The skis are about 240 cm 
long, compared to 225 cm for a down- 
hill racing ski and 200 cm for a recre- 
ational ski. In addition, the skis are 
wide and made of wood and steel, 
which contributes to their hefty 25- 
pound weight. 

The extra width helps the skis run 
flat on the snow and spread out the 
skier's weight over the largest possi- 




^1 



Special equipment, clockwise from left: 
A wedge-shaped fairing fits inside the 
stretch suit at the back of each calf, 
poles that wrap around torso are used 
as a framework for bracing arms in posi- 
tion and aero gloves are used to break 
the wind and act as a partial rudder. 




ble area to reduce friction. To keep 
the tips on the snow at speeds over 
100 mph, the skis are rigid, heavily 
damped and shaped to cut a low pro- 
file for minimal wind I'esistance. 

While speed skiers use widely 
available high-performance bindings 
and boots, they t^T^ically fit the bind- 
ings with a stiff racing spring and 
modify the boot cuffs to provide sharp 
forwai'd lean in the lower leg, which 
allows the racer to bend low in the 
tuck position. 

To help air pass smoothly over 
their bodies, speed skiers squeeze 
into skintight suits. Last season, the 
U.S. team began using a new suit de- 
veloped by Swany USA, of Glovers- 
ville. New York. The suit's material is 
a stretch fabric that's coated with 
poljnirethane to give it density to re- 
sist the fonnation of slipstream bub- 
bles in low-pressure zones along the 
racer's body. Each suit is custom-cut 
to fit the racer's tuck position. 

To smooth the airflow around the 
lower legs, a wedge-shaped fairing 
made of dense foam fits inside the suit 
behind each calf from the knee to the 
boot top. Interestingly, airflow con- 
cerns also play a part in glove design. 
Speed skiers use their hands as the 
leading edge to break the wind and 
to act as a controlling rudder. The 
gloves, also made of stretch mateiial 
by Swany, have special cuffs that allow 
air to flow- smoothly over the wiists. 

Speed skiers use poles to push off 
at the starting point and to act as a 
(Please turn to mue ■W 



28 



POPULAR MECHAIMICS • FEBRUARY 1 994 



Olympians Bank American 





• Maybe the Jamaican team needs 
to be thanked for popularizing the 
sport of bobsledding, but the coolest 
running sled on the Olympic ice may 
just belong to the U.S. team. 

Just how cool the U.S. bobsled 
is will be determined February 12 
through 27 at the Winter Olympics 
in Lillehammer, Norway. From an 
American standpoint, the bobsled 
event is of particular interest. For 
the first time in many years, the 
United States has a driver already 
considered to be among the most 
skilled in the world. And that driver 
will be in a new, distinctive-looking 
bobsled with an unusual point of 
origin — it's the first American-made 
bobsled to compete in the Olympics 
since 1956, the last year the United 
States won a medal. 

Subsequent American efforts in 
the Olympic 2-man and 4-man bob- 
sled competitions have relied on 
European-made sleds. Not that 
Americans didn't try to build their 
own sleds. For the 1988 Olympics, 
Airflow Sciences Corp. spent more 
than $1 million developing a high- 
strength fiberglass composite bob- 
sled. Unfortunately, the Olympic 
team considered it unsafe to drive. 

By comparison, "The Bo-Dyn Sled 
is the best bobsled project ever de- 
veloped," says John Morgan, a bob- 
sled analyst for CBS Sports. "This is 
the one that may put us at the top." 

The current U.S. effort derives 
its inspiration not so much from a 
high-tech source as it does from the 



spirit of auto racing. After watching 
the 1992 Olympic competition, 
stock-car racer Geoff Bodine (win- 
ner of the 1986 Daytona 500) felt 
the American team could win a 
medal if they had a better sled. Bo- 
dine put his money where his mouth 
was, contributing $150,000 to launch 
a bobsled development project. 

Bodine also brought in an old 
friend. Bob Cuneo — a race-car 
chassis builder in Oxford, Connecti- 
cut — to build the sled. The finished 
sled is called the "Bo-Dyn Sled," a 
melding of Bodine's name and the 
name of Cuneo's company. Chas- 
sis Dynamics Inc. The sled, in fact, 
is practically sponsored by the auto- 
racing community, as most of the 
$400,000 needed to complete the 
sleds — three for each event — was 
raised in a paved-roots fundraising 
campaign held at auto races across 
the country. 

Cuneo brought a different per- 
spective to bobsledding, one gath- 
ered from a career in auto racing. 
While secretive about specifics, 
Cuneo can't hide the obvious. The 
cowl section up front in the 2-man 
sled is much lower than traditional 
designs and this, by extension, 
makes the aerodynamics of the 
sled very different. The 4-man sled 
is more traditional looking due to 
time constraints. 

More remarkable is the weight of 
the sled. Bobsled teams historically 
run their sleds at the maximum 
weight limit, 827 pounds for the 2- 



OlyiDpic-medal hopes ride with the 
niade-ln-the-U.S.A. Bo-Dyn Sled, 
shown during a Lake Placid, New 
York, practice run. 



man and 1389 pounds for the 4- 
man. The Bo-Dyn Sled, by contrast, 
is "significantly lighter," says Cuneo. 
Moreover, the weight is distributed 
in a manner that gives the driver, 
who steers with ropes, more control. 

Other changes, notes Cuneo, are 
not so obvious. The suspension is 
different, and some improvements 
have been made to the steering. 

Chassis Dynamics also has made 
some highly rated runners, thanks 
to improvements in the metallurgy, 
shape and geometry of the blades. 

The result is a bobsled that's 
been nicknamed the Stealth Sled 
because of how quietly it runs the 
course. "You can't hear it coming," 
says Cuneo. "It's half as noisy as 
other sleds." Most sleds often can 
be heard approaching from a quar- 
ter of a mile away. 

Medal hopes are riding with the 
2- and 4-man sleds piloted by Brian 
Shimer. Shimer finished seventh in 
the 2-man event in the 1992 Olym- 
pics, and is currently rated among 
the top drivers on the World Cup 
tour. Shimer's skill will be tested in 
the Olympics since the Lillehammer 
course is considered very technical 
and very short at 1 350 meters. 

Still, the difference in times 
among medal winners is measured 
in hundredths of a second, so every 
team member's contribution is criti- 
cal. That thought will be in the minds 
of the men sitting in a deep, red 
flash hurtling down an icy tube in 
search of a medal. — Frank Vizard 
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SPEED SKIING 
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Willamette Pass Speed Course 
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^> BRAKING 

The RTS Speed Course at ^ n ^ AREA 

Willamette Pass, Oregon, Is ^ x * ^ 400in 

one of three sanctioned courses " » ^ - - _ 

In the country and 10 In the ^ 

world. One section has a * " * ^ 
radical 52 ° slope. 




Start Elevation 2025 m 

Minimum Elevation 1782 m 

Maximum Vertical Drop 243 m 

Timing Entrance Elevation 1856m 

Timing Exit Elevation 1829m 

Length StartTiming Exit 41 9m 

Length Bral<e Area 400m 

Total Length 869m 

TIMING AREA 



BRAKIN<?AR^ 

400m 500m 



framework for bracing their arms 
next to tiieir bodies. The poles are 
custom-bent to wrap around a skier's 
torso. Cones fitted to the end of each 
grip also help to streamline air. 

According to 26-year-old speed ski- 
er Jeff Hamilton, of Donner Lake, 
California, the speed skier's helmet is 
his most essential piece of equipment. 
Hamilton should know. He's currently 
the second-fastest skier in the world, 
with a mark of 144.23 mph set last 
season at Les Arc, France. 

"Each helmet is custom-made to fit 
the racer's body size and tuck posi- 
tion," explains Hamilton. "It directs 
wind from the top of the head in a 
straight line down to the back. A 
slight change in the shape of the hel- 
met can cause a 1 mph or more differ- 
ence in top speed." 

Hamilton's helmet is molded in 
Kevlar and fiberglass by Richard 
Landingham of Sanjuan Capistrano, 
California. Some helmets are de- 
signed with a fin along the top to in- 



crease stability and to allow the racer 
to steer by moving his head. 

Another essential element is the 
preparation of ski bases. Hamilton 
tunes his skis to fit conditions by us- 
ing a stone gi*inder to create varied 
structural patterns and then applying 
one of several types of wax. 

There are only about 10 speed- 
skiing courses in the world capable 
of hosting a World Cup-level event. 
One of these is the RTS Course at 
Willamette Pass, near Eugene, Ore- 
gon, which will host the U.S. Nation- 
als and a World Cup event this March. 
Each course must be able to safely 
produce speeds of at least 170 kph 
(about 106 mph). The current world 
record is 145.1 mph, set by French- 
man Phillipe Goitchel in 1993 at Les 
Arc, France. 

The racer's speed potential is dic- 
tated by the location of the starting 
point, which is typically 300m to 400m 
above the first timing light. The start- 
ing point is determined by race offi- 



cials after calculating snow and 
weather conditions, the steepness of 
the hill and the ability of the athletes 
entered in the meet. In an effort to 
promote safety, the FIS has mandat- 
ed that a start point must be chosen 
that will not produce a speed above 
228 kph (about 142 mph). The rule is 
intended to encourage athletes to 
compete foi* the fastest speed at each 
event, rather than just gunning for a 
new record. When a record is set, it is 
a true accomplishment. 

The RTS Speed Course is 15 me- 
ters to 30 meters wide. Skiers study 
the course before each run and pick 
the smoothest path to the speed trap: 
two sets of timing lights set 100 me- 
ters apart. To stall, the skier simply 
stands across the fall line of the hill, 
picks his line, and then jumps to face 
downhill. From there, gravity and 
technique take over. 

Since skiers reach top speed in less 
than 400 meters, initial acceleration is 
critical. Ski tuning plays an impoi-tant 
role here, as does the technique of 
keeping your skis absolutely flat on 
the snow and maintaining an optimal 
tuck position: head low and butt high 
to ci'eate downwai'd pressui-e. Initial- 
ly, Hamilton has his hands positioned 
in front of his helmet, but as he builds 
speed he gradually extends his arms 
out about 8 in. in front of his body. 

In less than 15 seconds, acceler- 
ation goes from zero to more than 
140 mph. The entire run takes just 
20 seconds, but it is a very intense 20 
seconds with little margin for error. 

A red line in the snow signals the 
end of the speed trap, and the skier 
begins the process of slowing down — 
the most dangerous part of the run. 
On slower courses, where speeds 
don't go much above 100 mph, skiers 
can just stand up and use the wind as 
a brake. But at 140 mph, you must 
slowly untuck to dirty the aerodynam- 
ics. Below 100 mph, you can carve 
very wide turns to burn off speed. 

For each round in a multiday event, 
the starting point is moved farther up 
the hill and speeds increase by about 
10 kph. There are four to six rounds in 
a typical meet, and the fastest skier in 
the final round is the winner. 

Despite its daredevil reputation, 
the sport is really quite safe. During 
the 1992 Olympics, only four skiers 
fell out of 450 attempted runs. 

Defying the best efforts of the FIS, 
speed skiers continue to bump the 
world speed record upward at sanc- 
tioned meets. Is there a limit to speed 
on the snow? 

"There's still more hill to chmb at 
Les Arc," says Hamilton. "With per- 
fect conditions, I think 150 or a little 
more is possible with today's gear and 
rules." IN 
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Heading for a special spot in the all-time record book. 

BY MICHAEL LAMM, Contributing Editor; PM Photos by David Dewhurst 



• We'll soon have another all-time 
world's best seller here. As the 
Toyota Corolla celebrated its 25th 
anniversary in 1993, its sales were 
quickly closing in on the all-time 
record-holder, the venerable Volks- 
wagen Beetle. At 16 million, the 
Corolla had already left the Model T 
Ford 1 million units behind, and it's 
only a matter of time before it over- 
takes the VW Beetle, even though 
Beetles are still in production in some parts of the world. 

While the Corolla's drivetrain remains pretty much as 
before, the '93 body has gi-own in every direction. Wheel- 
base, track and height are all gi'eater by an inch-j)lus, and 
overall length stretches 2 in. more. Interior dimensions 
reflect these changes, and the EPA no longer classifies the 




Corolla as a subcompact. It's growTi 
up into a compact-size automobile. 

Available only as a 4-door sedan 
and wagon, it comes in three trim 
levels — Standard, DX and LE. Stand- 
ard equipment includes a driver's air- 
bag (dual airbags are standard for 
'94), power front disc brakes, front 
bucket seats with a center console, a 
i-ear antiroll bar, an automatic-off 
headlight switch and I'emote releases 
for tile trunk and I'uel-tlller door. In the Standard car, you 
also get your choice of a 5-speed manual transaxle or a 
3-speed automatic with no price difference. 

The Corolla DX adds a front stabilizer bar, a right-side 
manually operated outside min-or, a 60/40 spUt/fold-down 
rear seat, power steeling, a clock and the choice of a 4-speed 
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TOYOTA 
COROLLA 




Instruments won praise for legibility. 

automatic in lieu of the 5-speed. 

Finally, the LE's standard equip- 
ment includes (in addition to or in 
place of the above) air conditioning, 
power windows, power locks, a tilt 
steering wheel, cioiise control, a 4-way 
adjustable driver's seat, power out- 
side mirrors, a tachometer and an 
AM/FM/ETR sound system. 



Firm front seats drew some criticism. 

The Corolla's lowest advertised 
price is $11,198 and ranges up to 
$15,218 for the LE. Owners in our 
sui-vey paid an average of $14,161. 

Many of our buyers had owned 
Corollas before. Fact is, 38.1% listed 
previous ownership as their main rea- 
son for choosing the '93 model. So 
brand loyalty ranked as the primary 



Engine power pleased most owners. 

purchase motivator, followed closely 
by styling. Behind these came price' 
value, Toyota's reputation for reliabil- 
ity, reliability itself and economy of 
operation. 

The Corolla shines, as always, in 
reliability and mechanical durability. 
Fully 91.1% of our '93 respondents ex- 
perienced no mechanical problems 



SUMMARY OF TOYOTA COROLLA OWNERS REPORTS* 



Total miles driven 


942,080 


Engine power 




Good 


40.9 


What type of problems? 




Average miles driven 


5148 


Excellent 


53.3% 


Average 


2.3 


(Percentages too small to tabulate) 


Purchase price: 




Good 


40.0 


Poor 


0.8 


Repair it yourself? 




Average 


$14,161 


Average 


6.7 


Comfort opinion, front seats: 




No 


88.2% 


Range $11,00&418,000 


Poor 


0.0 


E.xcellent 


54.3% 


Yes 


11.8 


Why did you choose the 




Handling: 




Good 


40.9 


Dealer repairs satisfactoiy? 




Toyota Corolla? 




Excellent 


69.6% 


Average 


3.7 


Yes 


73.3% 


Previous ownership 


38.1% 


Good 


27.4 


Poor 


1.6 


No 


26.7 


Styling 


36.4 


Average 


2.2 


Comfort opinion, rear seats: 




Dealer service opinion: 




price/value 


17.6 


Poor 


0.7 


Excellent 


37.6% 


Excellent 


58.0% 


Reputation 
Reliability 


16.5 


Braking: 




Good 


61.1 


Good 


32.1 


12.5 


Excellent 


64.9% 


Average 


9.0 


Average 


8.0 


Economy of operation 


11.9 


Good 


32.1 


Poor 


2.2 


Poor 


1.8 


Avg. mpg, city/hwy: 




Average 


3.0 


Specific likes: 




Dealer sales policy: 




1.6-liter Four 


27.6/33.1 


Poor 


0.0 


Styling 


46.5% 


Excellent 


45.6% 


1.8-liter Four 


26.6/32.4 


(h'erall performance: 




Handhng 


43.0 


Good 


39.6 


5-speed manual 


28.5/33.9 


Excellent 


65.1% 


Economy of operation 


29.1 


Average 


12.1 


4-speed automatic 


26.7/32.3 


Good 


33.6 


Comfort 


24.4 


Poor 


2.7 


Model choices: 




Average 


0.7 


Ride quality 


23.8 


Number of vehicles owned: 




Corolla DX 


40.3% 


Poor 


0.0 


Engine power 


16.9 


This vehicle only 


39.6% 


Standard Corolla 


33.5 


Control layout: 




Specific dislikes: 




Two vehicles 


36.4 


CoroUa LE 


26.2 


Excellent 


68.6% 


Front seals too hard 


16.2% 


Three vehicles 


15.5 


Body style choices: 




Good 


36.6 


No complaints 


14.0 


Four or more 


8.6 


4-door sedan 


91.7% 


Average 


52 


Price too high 


7.4 


Principal driven 




4-door wagon 


8.3 


Poor 


0.7 


Defroster system 


5.9 


Female 


74.2% 


Engine choices: 




Instrumentation: 




Unmarked power door locks 


5.9 


Male 


23.1 


1.6-liter Four 


50.3% 


Excellent 


56.3% 


Noises and rattles 


5.1 


Equal 


2.7 


1.8-liter Four 


49.7 


Good 


37.0 


Suggested changes: 




Age distribution of owners: 




Transaxle choices: 




Average 


5.2 


Improve front-seat comfort 


9.3% 


29 and under 


17.7% 


4-speed automatic 


79.7% 


Poor 


1.5 


No changes 


7.8 


3M9 


47.3 


5-speed manual 


20.3 


Driver sightlines: 




Marked power door locks 
Standard ABS 


7.0 


50-plu8 


34.9 


Options/Accessories: 




Excellent 


50.4% 


7.0 


Based on your experiences, would 


Air conditioning 


97.9% 


Good 


43.0 


Smoother ride 


7.0 


you buy a Toyota Corolla if you 


Power steering 


95.3 


Average 


5.2 


Passenger airbag 


6.2 


had it to do over again? 




Power windows and locks 


44.6 


Poor 


1.5 


Mechanical problems? 




Yes 


62.0% 


Antilock brakes 


36.3 


Workmanship opinion: 




No 


91.1% 


Maybe 


30.4 


Sunroof 


13.7 


Excellent 


56.1% 


Yes 


8.9 


No 


7.6 



• Percentages might not equal 100% due to rounding up or insufficient data. Survey results are based on responses from owners of 1993 Corollas. 
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whatsoever — one of the highest per- 
centages we've ever recorded. 

The Corolla's overall workmanship 
was rated good or excellent by no few- 
er than 97% of all owners reporting, 
another very high score. 

However, several owners men- 
tioned that their previous Corollas 
were blessed with better seats, and 
they couldn't understand why Toyota 
would change them. 

Other gripes: The power door locks 
showed no ON/OFF markings, so peo- 
ple couldn't tell whether they were 
locked or not. Antilock brakes, which 
36.3% of our owners purchased for an 
extra $825, should be made standard 
equipment, according to 7% of our 
respondents. Another 6.2% would like 
a passenger's airbag, which is stand- 
ard equipment in 1994 models. 

A number of respondents also re- 
ported that the inside of the wind- 
shield fogs up easily in moist weather, 
and the defroster doesn't do much 
good in clearing it. Also, there's no 
timed shutoff for the electric backlite 
defroster. 

As for driving controls, a number of 
owners wanted the horn buttons 
to be more accessible and more sensi- 
tive to the touch. This has become 
a common complaint about cars with 
airbags. 

Dealers received so-so scores on 
both service and sales practices. 
While many buyers sounded happy 
enough with the deals they made, we 
heard more than a few complaints 
about pushy salespeople. Strong de- 
mand for the Corolla meant that deal- 
ers weren't anxious to bend on price, 
nor were they — according to some of 
our respondents — terribly generous 
on trade-in concessions. 

We heard a fair amount of com- 
ment on price, as in excessive price. 
Most owners, however, didn't seem to 
share that opinion. The majority felt 
they received a good value for their 
dollar. Nearly 30% listed economy of 
operation as one of the Corolla's best- 
liked features. By that they meant, 
first, the money saved by not having 
to take the car back for repairs and, 
second, fuel economy, which worked 
out to an aggregate of about 27/33 mpg 
city/highway. 

Despite the Corolla's proven reUa- 
bility and the fact that most owners 
were generally pleased with perform- 
ance, handling, comfort and economy, 
only 62% said they'd definitely buy a 
Corolla if they had it to do over again. 
On the other hand, only 7.6% said 
they definitely would not. And judg- 
ing by the overall satisfaction with 
this car, we think the fence-sitters — 
the 30% who said maybe — ^would only 
make a switch if they could step up to 
a Camry next time around. HM 




Clearty drawing on styling cues established by big brother Camry, Corolla's clean, smooth 
look was the best-liked feature of surveyed owners. Handling was a close second. 



EDITORS REPORT 

The Endurance Of Value 



• In spirit as well as appearance, 
Toyota's latest Corolla is a Camry in 
miniature. It goes about its business 
with quiet efficiency, it rarely requires 
professional attention and its under- 
stated good looks should stay rea- 
sonably fresh for years to come. 

Like the Camry, it's not the kind of 
car that raises pulse rates. However, 
it does raise expectations— not only 
for itself, but for its entire segment. 
Over the course of its past few re- 
newals, the Corolla has become one 
of those benchmark automobiles that 
set the standard for their class. 

This time around, of course, the 
Corolla finds itself in a new class. It's 
a compact now, with room enough 
inside for most small-family applica- 
tions. Nominally a 5-passenger car, 
it's more realistic to call it a 2-adult/ 
3-child car. Rear-seat legroom is a 
trifle snug for adults, although it's cer- 
tainly competitive by current compact 
standards. 

The same goes for the car's en- 
gine performance. No, it won't raise 
pulse rates. But there's enough snort 
under the hood to keep pace with 
traffic, and neither of the engines 
calls attention to itself in any negative 
way — noise, vibration or excess 
thirst. The 1 .8-liter is a particularly 
noteworthy achievement, offering an 
excellent blend of fuel economy and 
power that's well matched to its task. 
Peak torque — 115 ft.-lb. — comes up 
at 2800 rpm. Not only is this impres- 
sively low on the rpm band for a 
multivalve engine, it's also the range 



where most family drivers are likely to 
be operating. Moreover, it's the kind 
of powerband that lends itself to use 
with an automatic transmission. 

Like its powertrains, the Corolla's 
suspension strikes just the right bal- 
ance for its intended users. Ride 
quality is smooth, without being flab- 
by, and all-around handling is both 
predictable and competent. It's not 
the kind of car that inspires drivers to 
attack a set of S-bends, but it can 
give a decent account of itself if a 
driver is so moved. 

Where the Corolla shines, though, 
is in conventional, all-around trans- 
portation use. That's what it was de- 
signed for, and that's what it delivers 
— quietly, comfortably, economically 
and unbreakably. Thanks to the re- 
cent appreciation of the yen versus 
the dollar, it's not quite the bargain 
it's been in years past. Even though 
eight out of 10 Corollas sold in the 
United States are assembled (along 
with their Geo Prizm cousins) in Cali- 
fornia, Toyota, like other Japanese 
manufacturers, has had to respond 
with price hikes. This, in turn, has giv- 
en some of Corolla's domestic com- 
petitors — Ford Escort, Saturn and 
Chrysler's new Neon, to name three 
— a distinct window-sticker advantage. 

However, though it's important, 
low purchase price is just one com- 
ponent of automotive value. Stir in 
the others — quality, long-term operat- 
ing cost, comfort, all-around perform- 
ance — and the Corolla still grades 
out as a leader. — Tony Swan 
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ELECTROIMICS 




Reception problems? These new antennas grab those weak broadcasts. 



BY STEPHEN A. BOOTH, Contributing Editor; PM Illustration by Danilo Ducak 




• When it comes to pulling sound and pictures from 
thin air, nothing beats a well-maintained outdoor an- 
tenna mounted high above gi'ound level. But for those 
who can't or won't play on roofs, indoor options include 
passive and amplified antennas for FM I'adio and foi' 
VHF/UHF television. Most of those meant for TV are 
of the rabbit-ears species. The amplified FM antenna 
offerings tend to be less intrusive. Lately, we've come 
across some unique antennas that will work for any- 
body, but whose engineer- 
ing might solve specific 
needs not addressed by 
more conventional models. 
Even from a cosmetic point 
of view, their designs are 
far from conventional. 

If youi" mental pictui-e of 
an indoor TV antenna is 
two telescoping rods joined 
at the hip in a pseudo- 
walnut slab, it's time to reset your vertical and hori- 
zontal controls. Gemini's G9000 ($99.95) resembles the 
discus-shaped objects some people see landing in re- 
mote cornfields. But there's nothing exti'aterrestrial to 
the flying-saucer design, it's simply omnidirectional. 

Most TV antennas, outdoor and indoor, are direc- 
tional models. You rotate the outdoor mast until you 
hit pay dht. Or you play pin-the-donkey with the in- 
door twin-tailed devil and hope (1) you successfully 
juggle the lengths and positions of the two rods, inde- 
pendently, to find one station, (2) what you've found 
won't disappear when you break body contact and step 







• 


AU0I0PP1SM 

INDOOR (CT) 
ANTENNA >^ 



RF Umlted's component-styled HIgh-Q 6500 FM antenna 



away, (3) you remember the combination of rod direc- 
tion and rod length the next time you want to tune in to 
station WWOE, (4) you don't poke your eye in the dark 
or (5) you don't impale a family member who doesn't 
know you've reoi'iented the rods fi'om KRAP to KAOS. 

The benefits of the omnidirectional Gemini G9000 
antenna are twofold. 

Indoors, you don't have to sweat out the conditions 
outlined above: There are no dipoles to adjust or point. 

The omni design accepts 
signals from all points on 
the compass and, to com- 
pensate for what the G9000 
lacks in length compared 
to dipole rods, an AC-pow- 
ered amplifier boosts the 
incoming signals. Granted, 
it looks like a garbage-can 
lid. But unlike conventional 
rabbit ears, you can stow 
the G9000 in a closet, attic or wherever its 50-ft. coaxi- 
al cable permits. And the higher, the better. Another 
option is to mount the G9000 on a rooftop mast. 

The G9000's omnidirectional pickup and design also 
recommend it for mobile applications — campers, 
boats, RVs of all kinds. Moving or stationary, the self- 
contained, hands-off unit deploys where rabbit ears 
can't and certainly won't look as ridiculous. 

That's the good news. If there's a downside to the 
G9000, it's that it might be too much of a good thing. 

We used the discus in a suburban home some 35 
unobstructed miles from the transmitter atop New 
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York's World Trade Center. We stowed it out of sight in 
a second-story closet, at the same height where a TV's 
rabbit ears have always worked well. 

The G9000 pulled in as many stations as Gemini's 
excellent G2000 amplified ears— eight VHF and 12 
UHF, which is one more each than a passive dipole. 
However, on the usually well-received VHF stations, 
the picture showed the wavering, overbright and 
color-smeared symptoms that indicate too strong of a 
signal. There was no tuner-overload problem with 
UHF reception. 

The G9000's amplifier promises up to 24 decibels 
(dB) of gain for VHF 23 for UHF and 18 for FM. But 
there's no control to adjust the amount of boost — 
unlike the G2000. We know that the latter's gain varies 
fi-om 5 to 37.5 dB in VHF, 2 to 28 in UHF In the past, 
anything above the minimal signal amplification has 
spoiled an excellent VHF picture. The UHF signals, 
which arrive from a greater distance, always benefit 
fi-om greater amplification — probably about as much 
as the G9000 delivers. 

Bottom line: The G9000 works as promised, but 
ought to work best for viewers who are not located 
near a transmitter. Gemini states its pickup range as 
120 miles for VHF, 100 mUes for UHF Until the com- 
pany puts variable gain on the amp, city dwellers will 
just have to stick to rabbit ears. 

The signal reception conditions within cities differ 
fi'om those in the suburbs or in the country. That's 
why the AudioPrism line from RF Limited offers 
three different FM indoor antennas. 

(Please turn to page lOj) 




Antennas with lots of muscle Include the Gemini saucer-shaped 
G9000 VHF/UHF television model as well as a 7-ft. and a 5-ft. 
mast from RF Limited for FM radio reception. 
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Introducing 
Motor TkENo's 



- * HI I lii. 

^i| ilL 





To hear the editors o(Jfotor Trene) talk 
about the new Dodge Ram is to realize the 
rules have changed. They proclaimed the 
^^^^^ Ram to be ". . .a new 

standard by which full- 
■^^^ij^v/^^ size pickups will be 
qI^M^^S^u judged. " And declared 

V^^HC^^^ v.^" It "...a force with which 

-^"l^r Jfi to be reckoned." Our 
--^^ii^* sentiments exactly. 

Dodge Magnum series V-6, V-8 and 
Cummins Turbo Diesel engines wrote the 
book on power. And with the new Ram's 
available Mcignum V-10^ they 're getting two 
cylinders better. To the tune of 450 lb ft of 
torque and 300 horsepower. 



WITHDIT 
A.vriWCK 



WITH 
FOIKWHEEL 
ASTIIJKK 
HKAKtS 




Ram makes a powerful state- ^ . - 

ment when it comes to safety, too. ( , ^ 
It hcis one safety feature no full- t(S*^^^Sff^J]jj|^ 
size pickup ever had before. A >. ^ 

standard driver's airbag.* There's ^**s=!*^ 
also available four-wheel anti-lock ^^-^^^H^^^e^ 
brakes. Along with high-strength \UfftKKti^^L\j: 
steel door beams. And a dozen if ^^^^^^^B^ 
other safety features. fc 

There's no rule saying trucks ^^^^^^^^^f 
have to ride like trucks. That's ^^^^^^^^^ 
why we gave our new Dodge Ram a new frame and 
improved suspension travel. We just wouldn't hear of 
making a noisy pickup, either. Fact is, we worked very 
hard to make our new Ram a standard for quietness. 

Sure, pickups have always been workhorses. Now 



COVER STORY 



NEW AGE OF THE 




GM's hard-charging Impact is practical, fun to drive and a master-stroke of engineering 




"Electric cars are cheap. It's all those extension 
power cords that are expensive. " 

• Electric cars may have had their share of jokes, but 
no one is laughing at GM's Impact — the first real- 
world, practical electric-powered passenger car for the 
21st century. While everyone is still waiting for the big 
breakthrough in battery technology that promises a 
more potent, lighter weight and affordable power 
pack. Impact can deliver the goods — lively perform- 
ance, acceptable range and reasonable price — with 
technology that exists right now. Time is one luxury 



car companies don't have — not if they want to sell cars 
in California in 1998. That's the year that 2% of most 
makers' fleets offered for sale in the state must be non- 
polluting — zero emissions! And that means electric. 

Electric vehicles are nothing new. GM had lead-acid 
battery-powered trucks running around as early as 
1916. And while the basic physics of electric motors 
hasn't changed — spin a rotor inside a stator and a 
horde of electrons pull in harness — the motors and 
their controllers have. 

The challenge facing electric-car builders today is 
to squeeze the most performance from the limited 
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Console controls, as well as dash display 
at base of windshield, are on centerllne for 
possible righthand-drive models. Console 
sports conventional shift lever and bunons 
for keyless ignition and heating/ventilation/ 
air-conditioning system with unique pre- 
conditioning feature. Advanced design 
controller dominates engine compartment. 
Battery pack also serves as structural 
component, while Inductive charging 
eliminates exposed contacts. 




amount of on-board power. While some manufacturers 
are looking at powering conventional vehicles with 
exotic battery technology that packs three times the 
power of conventional lead-acid units, the problem is 
that those batteries cost more than the total price of 
the Impact. 

GM took a different tack, engineering a totally new 
super-efficient vehicle and advancing the art of electric 
propulsion to maximize performance and range. What 
they achieved with the Impact is a 2910-pound 2-seater 
that delivers brisk performance and a 90-nule highway 
range, 70 miles on the federal driving cycle. The 1100- 



pound 312-volt battery pack (26 12-volt batteries, plus 
one for the accessories) can be recharged via a new- 
design inductive charging port. There are no exposed 
contacts, so no shock hazard. Charging takes 2 to 3 
hours from a 220-volt (6.6-kw) source, 8 to 10 hours 
from a 110-volt (1.5-kw) source or 10 to 15 minutes 
from a 50-kw source. Acid-saturated matting between 
the plates eliminates free liquid acid inside the battery 
case. Battery life is estimated at 20,000 to 30,000 miles 
with a replacement cost of $1500 to $2000. 

Impact is powered by an AC induction motor, which 
spins at a very high 20,000 rpm. Electric motors pro- 
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C. 



ELECTRIC CAR 



Inside The Impact 



XrC THERMOPLASTIC 
(ROOF) 



3 1 2-VOLT BATTERY PACK 



BRAKE MASTER CYUNDER 
RADIATOR BOTTLE 



COMPOSITE 
SUSPENSION 
LINKS 



INSULATED GATE BIPOL^R 
TRANSISTOR/INVERTER/ 
CONTROLLER 

I37-HORSEPOWER 
AC INDUCTION MOTOR 

POWER-STEERING 
BOTTLE 



WELDED/BONDED 
ALUMINUM-ALLOY 
SPACE FRAME 




CHARGE PORT 

HEAT PUMP, HEAT EXCHANGER 
AND RADIATOR 

1 1 .96: 1 REDUCTION 
GEARSET/DIFFERENTIAL 



ELECTRICALLY 

ACTIVATED 
DRUM BRAKES 



POLYETHYLENE-ENCLOSED 
UNDERBODY 



SHEET MOLDING COMPOUND 
(DOORS. HOOD. DECK LID) 

REINFORCED REACTION INJECTION 
MOLDING (FENDERS) 



50-PSI LOW-ROLUNG-RESISTANCE 
MICHEUN TIRES 

SQUEEZE-CAST ULTRAUGHT 
K-IN. ALLOY WHEELS 






1 


1 Q 




1 f 1 








1 





Alloy space frame uses 1 68 
parts compared to the Acura 
IMSX's 300-plece space frame. 



AC induction motor spins at 
20,000 rpm to eliminate the 
need for a transmission. 



Five-link rear suspension is first to use 
fiberglass links mated to aluminum alloy 
ends for strength and light weight. 



Short^iong-arm front 
suspension reduces 
ride harshness. 



(luce excellent low-speed torque and 
an almost-flat torque curve. Impact's 
high revs permit single-gear opera- 
tion with an 11.96:1, 2-step helical- 
spur gear-reduction final drive, lubri- 
cated by an electrically driven oil 
pump. Shifting to REVERSE just 
changes the direction of the motor. 
Regenerative braking, where apply- 
ing the brakes makes the motor func- 
tion like a generator, contributes 
some 20% to the range. 

AC induction motors, while very 
efficient, do require a complex control 
unit to change DC current to 3-phase 
AC. Impact uses six insulated gate 
bipolar transistors for power-switch- 
ing units. They are able to handle high- 
current loads with efficiency and ex- 
cellent reliability. The original Impact 
show car used MOSFET transistors 
to handle the current and required 288 
of them. The new system has about 



1000 times the reliability of the old. 

The motor and its controller both 
are water-cooled, with waste heat go- 
ing either to the radiator or heater 
core. The original Impact show car 
used an air-cooled motor, which was 
not as reliable, required more space 
and was noisier because it needed 
cooling fans to create a high rate of 
flow to move a low mass of air. 

The total on-board battery power 
(16.8 kw) equals about the same ener- 
gy potential contained in 1V& gallons of 
gasoline. Pushing that kind of reserve 
to an acceptable range, with speeds 
governed up to 80 mph, in a package 
loaded with all the power-sucking 
amenities — air conditioning, power 
windows, locks, brakes, steering and 
mirrors, plus 4-speaker premium sound 
system with CD, ABS, traction con- 
trol, cruise control and dual airbags — 
took some innovative engineering. 



To minimize weight, GM developed 
a 168-piece alloy space frame, which is 
40% lighter than steel. This is the 
lightest and stiffest vehicle structure 
developed to date. SuperUght magne- 
sium was used for components such as 
seat frames and the steering-wheel 
core. Squeeze-cast 14-in. alloy wheels 
hold the lightweight title, barely tip- 
ping the scale at just 8 pounds. 

Rolling resistance was cut 25%, 
compared to current all-season tires, 
with 50-psi self-sealing Michelin tires. 
Ride harshness is tuned out via a 
short/long-arm (SLA) front suspen- 
sion and a 5-hnk rear suspension that 
uses unique fiberglass links mated to 
aluminum ends. 

But the energy's biggest black hole 
is aero drag. At 50 mph, a full one- 
third of the watts produced are blown 
away in the breeze. A wind-cheating 

(Please turn to page IPS) 
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SCALE CARS 




POWER 

Quarter-scale radio-controlled cars 
feature sophisticated chassis, super 
detail and real working V8 engines. 




• There's a new car builder 
in town. But Detroit, Stuttgart and 
Tokyo don't have to worry — unless 
the next generation of Americans' average 
height is about 18 in. That's because Gary Conley's 
cars — and the engines that power them — are sized down 
to quarter-scale. Sort of like a real-world, "Honey, I 
shrunk the car." 

While quarter-scale radio-controlled cars — and racing 
— have been around for years, typical powerplants have 
been the off-the-shelf variety, 1.5-hp (at 8000 rpm) 23cc 
2-stroke 1-cylinder weed wacker or chain saw engines. But 
Conley puts together the world's only production minia- 
ture operating V8 for quarter- 
scale cars. His engines put out 
2.5 to 4.5 hp, depending on the 
induction system, from a 50cc 
water-cooled 4-stroke. 

Conley got into the small 
time because he wanted a 
scale-size V8 for himself, and 
no one on the planet made one. 
So Conley tooled up to build his 
own. It's probably the most fas- 
cinating engine around. And 
just as fascinating are the 
painstakingly detailed cars he 
builds to put them in. 

Peeking inside the 12-in.- 



long, 9-pound V8 reveals a cast block with full 
wet liners, and a .875-in. bore and .625-in. stroke. The 3-in. 
displacement can be increased to 3.6 cubes via a stroker kit 
which increases the stroke to % in., and uses the standard 
rod, but changes the height of the wrist pin in the piston. 

The bottom end is plenty beefy with a balanced, invest- 
ment-cast 4140 steel 5-main-roller-bearing crank. Billet 
rods connect to billet machined pistons which wear a single 




Radio-controlled, quarter-scale Cobra has 1 00-mph potential and costs more than the real iVIcCoy. 
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PEEWEE POWER 




Cobra front A-arm suspension features adjustable shocks. Aluminum brake caliper grips 
with fiberglass pads (upper left). Rear suspension Is 4-llnk setup. Rear disc brakes also 
are hydraullcally activated (lower left). Cobra chassis shows fuel filler and dual master 
cylinders on rear platform (above). 



ring. There is no oil in the oil pan, and 
the engine runs on model-airplane fuel 
which contains 15% nitromethane and 
a 20% oil base. Oil that isn't burned 
during combustion slides by the ring 
and lubes the entire lower end. 

A mild small-block Corvette solid- 
lifter grind camshaft served as the 
pattern for Conley's case hardened, 
billet bumpstick, and he used a panto- 
graph to accurately copy the configu- 
ration in scale. The real cam lifts the 
valves .600 in., while the scale version 
operates them at .060-in. lift. 

Chevy-style heads (non-water 
cooled), with Siamese ports, use 0- 
ringed head bolts instead of a head 
gasket. The runner-style, cast and 
cored intake manifold hkewise is 
0-ringed for sealing. Valvetrain 
features a shaft rocker-arm 
assembly with one-piece ad- 
justable rocker arms that are 
set to .003-in. lifter clearance. 

The real fun begins 
with intake options, 
where the choices run 
from milquetoast to 
mind boggling. Base 
engine feeding chores 
ai*e handled by a sin- 
gle carburetor, with 
duals, tripower or 
an exotic Weber- 
style 8-carb setup. 
It's just a matter 
of swinging the 




hinge on your wallet a little wider. Of 
course, if you want your real micro V8 
to be different from everyone else's 
on your block, go for broke (literally) 
and opt for the fonctional scale replica 
CMC 6-71 supercharger mounted on 
twin carbs. Belt-driven from the 
crankshaft, the blower puts out 12-psi 
boost at 13,000 rpm, and produces the 
unmistakable whine that's music to 
the ears of hot-rodders everywhere. 
The supercharger's internals were de- 
signed in Sweden, while Conley de- 
signed the cases. 

Modified model-airplane suction- 
feed carbs are pressurized with a 4.8- 
volt electric fuel pump and give an 
almost throttle-body-injection-like re- 
sponse. Low- and high-speed meter- 
ing systems manage the mixture 
throughout the power range. 
Fires are lit with glowplug 
ignition (also a model-plane 
engine item), making the 
engine work like a 
modified diesel. The 
distributor is just a 
dummy unit, but 
the 12-volt re- 
mote-controlled 
electric starter 
is for real. Push 
a button on your 
radio-controlled 



Conley with his unique 
Cobra and T-bucket. 



transmitter, the starter cranks and 
the V8 rumbles to life. Cooling is han- 
dled by a water pump, a scale radiator 
with top and bottom tanks and a 22- 
tube, 18 fin/in. core. 

A variety of exhaust options, in- 
cluding stainless-steel headers and 
cast ram's horn-style manifolds let 
you be creative in spewing out your 
gas. Sorry, Sierra Club, but no cat- 
alytic converters are planned at this 
time. 

Aside from the striking detail of all 
those teensy-weensy parts, the really 
cool thing about this engine is that it 
captures the characteristic rumpety 
sound of a real V8 — only with the 
volume turned down. It sounds like a 
real V8 engine that's running at some 
distance away. Idle speed is a brisk 
3000 rpm, and the mill will rev to 
14,000 rpm. 

Not surprising, Conley engines 
don't come cheap. While you can get 
into a conventional radio-controlled 
quarter-scale package for less than 
$1000 for a complete car and drive- 
train, Conley's engines start at $2495 
for a base Idt that you assemble. His 
fully assembled, tuned and test-run 
supercharged baby will set you back 
about $4400. And for that kind of 
money, you don't even get a car to 
run it in. 

Conley's cars, both a '23 T-bucket 
and Shelby Cobra are as exotic as 
his engines and get power to the 
ground using a centrifugal clutch. 
The 39-in.-long, 40-pound Cobra 
is his showpiece and comes set 
up for road or oval racing. 

The Cobra sits on an X-mem- 
ber frame to which Conley adds 
his own independent ft-ont suspen- 
sion using upper and lower A-arms 
machined from bar stock and fitted 
with his preloaded, greaseable ball 
joints. Toe, caster and camber are ful- 
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ly adjustable, as are the coilover 
shocks. Rack-and-pinion steering 
turns reproduction Halibrand func- 
tional knock-off wheels. 

The rear suspension uses an off- 
the-shelf quick-change Halibrand 
replica rear and a 4-link setup. Brakes 
are unique — a hydraulic 4-wheel disc 
setup with dual master cylinders, 
filled with silicone brake fluid, for sep- 
arate front and rear circuits. Full- 
floating caUpers, machined from billet 
aluminum use stainless-steel pistons 
and liners. Fiberglass brake pads grip 
aluminum rotors. 

The T-bucket uses radius rods to 
support the front and rear ends. Up 
front is a traditional dropped axle 
with a transverse-mounted leaf spring. 
The rear wheels are Halibrand repli- 
cas, while the fronts use individual 



wires that are hand-tuned by 
truing the wheel with a dial in- 
dicator. Goodies include func- 
tional headlights, leather interior and 
polished aluminum firewall. 

How far will Conley go to achieve 
realism? Well, the Cobra's interior 
can be had with stitched carpeting 
and full leather seats and door panels. 
For gauges, Conley cut out pictures of 
real Cobra gauges from magazine 
photos, and mounted them in the dash 
using custom aluminum bezels and a 
punch and die to punch out the plastic 
lenses. Truly a man possessed. 

Top speed on the Cobra, with stock 
rear-end gearing of 7.00 to 1 is about 
45 to 50 mph. Ultimate speeds of 
about 100 mph are expected with 2.00- 
to-1 gearing and push-starting the car 
up to about 40 to 50 mph. 






(Clockwise from tranom left): Dime 
shows scale of cylinder head. Parts that 
make these V8s tick. Basic engine comes 
with a choice of Intake and exhaust. 
Cylinder head and cam are based on 
Chevy small-block. One-piece roller- 
bearing crank uses split races. IMIcro 
CMC 6-71 blower really works. 

Prices for a complete Cobra kit 
stait at about $7000 and range up to 
$9500 for a turnkey car with options. 

Putting the whole thing into per- 
spective, a real '66 Shelby Cobra costs 
about $6500 new. 

With truly unique cars and engines, 
Gary Conley hopes to make it big by 
staying small. m 

For more information, contact Gary Conley 
at Conley Precision Engines, 825 Duane 
St.. Glen Ellyn, IL 60137; (708) 858-3160. 
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TELECOMMUNICATIONS 



PORIABLE PHONES 
GET AFFORDABLE 

A new communications system promises to make 
portable phones a lot less expensive. 

BY GEORGE MANNES; PM Illustration by Paul DiMare 

• There's a lot to like about the idea of a cellular telephone. If you need 
to make a call when you're on the road, you never have to seaiTh for a 
pay phone — or wait in line to use it. The cost of present-day cellular 
telephones and service, though, makes casual use of untethered tele- 
phones beyond the budgets of most Americans. When a local cellular 
call can run you 60 cents a minute — three times the cost of a conven- 
tional long-distance call — cellular seems appropriate mainly for busi- 
ness people who can justify it as a work expense or for drivers 
who want something better than a CB radio in an emergency. 

All this is due to change, though, in the coming years. This 
May, the Federal Communications Commission is sched- 
uled to start auctioning off a portion of the radio 
specti'um for what is called personal communi- 





cations services (PCS). Meant to fulfill the idea of 
"anywhere, anytime" communication, the new PCS 
bandwidth — triple the space devoted to current cellu- 
lar service — promises several new types of wireless 
communication at prices that won't bust your budget. 

One of the new services expected to be offered by 
entrepreneurs could show up at your workplace. Com- 
panies or buildings that have a large wired phone net- 
work that feeds into the local phone system could re- 



place it with a wireless system that operates within the 
building. Step away from your desk and you could still 
pick up your calls — all you have to do is answer the 
cordless phone that you're carrying around in your 
shirt pocket. 

The PCS spectrum could also serve as a communica- 
tions spectrum for personal digital assistants (PDAs) 
— palmtop computers like the Apple Newton and the 
Tandy/Casio Zoomer that can send and receive faxes, 




PORTABLE PHONES 



e-mail and other data. "You probably 
won't buy a laptop in a few years if 
it doesn't have a phone or a PCS ser- 
vice built into it," says Amy Stephan, 
director of personal communications 
services for Telocator, a PCS industry 
association. 

But perhaps the most enticing ser- 
vice on the horizon is affordable, con- 
venient wireless telephony — a phone 
that you could use around the house, 
around town and even across the 
country. Rather than using one 
phone number at the office, another 
at home and a variety of different 
phones at other locations, you could 
have one phone number — and a phone 
— that follows you wherever you go. 

To that end, a number of compa- 
nies are investigating the idea of 
setting up a seamless coast-to-coast 
telephone service in the newly au- 
thorized PCS band. Long-distance 
carrier MCI is spearheading one 
such effort, and has lined up an ar- 
ray of partners to offer service to 
75% of the population of the United 
States and Puerto Rico. MCI's hope 
is that wireless mobile telephony, 
now used disproportionately for 
business, will enter the domain of 
everyday life. 

"We don't really see any difference 
in a PCS world than we do in the reg- 
ular landline [wired telephone] world," 
says Steven Zecola, MCI vice presi- 
dent of personal communications ser- 
vices. "Ninety percent of the cus- 
tomers today are residential. Ten 
percent are business. That will be 
what PCS is all about." 

The price is right 

How much will it cost to use PCS 
phones? Somewhat less than cellular 
phones and more than conventional 
wired ones, it's expected. In a market 
test that MCI and Alltel Mobile 
Communications are running in the 
Charlotte, North Carolina, area, the 
charge is a flat rate of $28 per month, 
which includes unlimited calling in a 
user's "home cell" — equivalent to the 
service you'd get from can-ying a non- 
cellular cordless telephone around 
your home. Local calls made or re- 
ceived outside of the home area are 30 
cents a call, plus 15 cents per minute 
at peak hours (5 cents off-peak). Us- 
ing the phone in another city — say, 
Raleigh — costs you 50 cents a call, 
plus 10 cents per minute. The cost to 
the service provider of phones would 
probably drop anywhere from $275 to 
$300 in the first year to $100 in the 
fifth year of service, Zecola says. 

To understand the value of the ser- 
vice, it's important to know that PCS 
could replace not only cellular service, 
but also the home phone that's wired 
for local service. A person's PCS bill 



could be "easily 30% below those 
numbers," says Zecola, for today's 
combined local and long-distance cel- 
lular service. 

Also part of MCI's national vision is 
ease of use. The system would auto- 
matically recognize whether the user 
is in his "home cell" and should be 
incurring no per-call charges. If you 
were to fly to another city, no spe- 
cial procedure would be required for 
making and receiving a call. All you 




Antenna modules link PCS to the cable TV system 
which Is linked. In turn, to telephone wires. 

would have to do is tura on the phone. 

One obstacle to seamless, national 
PCS services, Zecola says, is the pos- 
sibility that the industry would not 
settle on a single "air interface stand- 
ard" for the wireless signaling be- 
tween phones and the equipment that 
links the phones to wired networks. 
While all cellular carriers use the 
analog AMPS standard, more than a 
dozen analog and digital transmission 
systems have been proposed as stand- 
ards, presenting the threat of a babel 
of systems across the United States. 

Even if a national service isn't im- 
plemented, it seems fairly certain that 
PCS will enable some sort of traveling 
beyond the local grocery store. "Hav- 
ing these things usable in little islands 
of territory doesn't make it usable as 
a real service," says Wilt HDdenbrand, 
vice president of technology for the 
Long Island, New York-based cable 
company, Cablevision Systems Corp. 

Cablevision has been testing a PCS 
system that links directly into its 
cable network. Lightweight antenna 
modules called platform repeaters hang 
from overhead cable wires at 1000-ft. 
intervals to provide coverage. Service 
in each cell area is augmented by mi- 
crocell extenders designed to provide 
service to those buildings not wired 
for cable. A PCS phone call is then 
transmitted via coaxial cable back to 
Cablevision's offices. Here, at the 
"node," the signal is converted to a 
digital format for transmission over 
the telephone company's fiberoptic 
lines. If the recipient of the call is a 
Cablevision subscriber, then the call 



can remain within the cable system. 

While enabling people to keep in 
constant touch with the world, PCS 
phones will also permit them to keep 
their distance. It's likely that new 
phones will permit owners to selec- 
tively block incoming calls, identify 
important callers with special rings, 
and divert unanswered calls to an eas- 
ily retrievable voice mailbox that 
would function like a mobile answer- 
ing machine. 

IMore tallc time 

Another important feature expected 
of PCS phones is longer battery life. 
While these days, you can expect to 
get about 1 hour of talk time on a 
cellular phone (along with 12 hours 
of standby to receive incoming calls), 
wdthin a few years PCS phones should 
offer 5 hours of talking between 
charges, Zecola says. Lengthening 
battery time will be lower-power 
phones: the "absolute maximum" 
should be 0.1 watt for PCS phones, 
Hildenbrand says, as opposed to the 
0.6-watt rating that's standard for 
handheld cellular phones. 
While over 200 technical and mar- 
keting trials of PCS have been con- 
ducted over the last year, official ser- 
vices in the new PCS band probably 
won't be offered until next year. First 
comes the auction in May, in which 
160 megahertz of spectrum between 
1.85 and 2.2 megahertz will be 
parceled out in overlapping small-size 
and large-size batches. Current users 
of those frequencies will have to be 
moved to another spot on the spec- 
trum. New license owners may end up 
overwhelming hardware suppliers 
with orders for equipment. It will take 
time for companies to install the cell 
antennas and other equipment neces- 
sary for wireless phone usage in a 
particular neighborhood. Zecola esti- 
mates that PCS won't be available be- 
fore mid- 1995 in the first cities where 
it will be offered. The FCC is requir- 
ing that operators offer service to at 
least one-third of the population in 
their market area five years after re- 
ceiving their license, and to a full 90% 
within 10 years. 

Observers predict a huge growth in 
wireless communications by the end 
of the decade, up from the 13 million 
people using cellular in the U.S. today. 

The popularity of the idea of PCS is 
"fairly shocking," Zecola says. "You 
put this concept before customers: 
They can use their phone anytime or 
anyplace and have one single tele- 
phone number? And you give them 
the kind of prices that we talked 
about? What I found out is there is no 
reason why they wouldn't buy it. I 
mean, 75% of the public are saying 
they would buy it." lit 
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SHOP PROJECT 

Fair Game 

An elegant, yet practical, mahogany game table. 
BY ROSARIO CAPOTOSTO, Contributing Editor 



• Our fold-over game table is a well- 
bred piece of furniture with a history 
going back to 18th-century England. 
Tables of that period had a fold-over 
top that was supported by a swing-out 
leg. But our version follows the novel 
game-table design that evolved in the 
19th centuiy. It features an offset top 
that rotates a quarter turn so that 
both leaves of the table are supported 



evenly on the fixed rectangular base. 

The table is both functional and 
decorative, usually being displayed 
with its folding top resting against 
the wall. The table has a storage ai'ea 
beneath the top for playing cards, 
stationery or silvenvare, should you 
use it as a small dining table. In 
keeping with tradition, the table is 
built from solid mahogany and has 



a lustrous hand-i'ubbed finish. 

The table is a good project for a 
reasonably e.xpeiienced hobbyist, in 
that it requires lathe woi'k. Lacking a 
lathe, you can build it with gi-acefully 
tapered legs, rather than turned ones. 



Color photo: J R Rost 

Black-and-white photos: Rosarto Capocosto 
Technical art: Eugene Thompson 
Photo stylist: Gabe Hernck 
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The Legs 

Glue and clamp together a slab wide 
enough to make four legs. Rip leg 
blanks from the slab on the table saw. 

Next, mark out the leg mortises. 
Then bore a series of overlapping 
holes to remove the bulk of the mor- 
tise. Pare the mortise to dimension 
using a chisel (Photos 1 and 2). Then 
draw a full-size paper pattern of the 
leg. Include the diameter sizing 
grooves at key locations, and hang the 
drawing behind the lathe. 

Carefully center the turning blank 
on the lathe, because any error here 
will result in a lopsided shoulder 
where the square meets the round. To 
turn the shoulder from square to 
round, draw two guidelines around 
the square at 4^/4 in. and S'/i in. from 
the top. Hold the skew chisel vertical- 
ly, toe down and heel up, and make a 
nicking cut at the upper mark (Photo 
3). This prevents splintering. Next, 
run in a parting tool to cut the fin- 
ished diameter of the flat band along 
the lower guidehne. 

Now, use the gouge to rough form 
the cyhnder. Starting about 3 in. from 
the groove, feed the gouge toward the 
groove to form the round. Then re- 
verse the feed direction from left to 
right, toward the tailstock to complete 
the rounding. Pass a wide skew chisel 
over the cylinder to smooth it. 

Make pencil marks on the cylinder 
at the locations of the depth gauging 
grooves (Photo 4). These can be set 
off with a rule using the drawing for 
reference or, better yet, with a half- 
section pattern of the leg drawn on 
cardboard. This is held to the cylinder 
to transfer the marks. 

Shape the curved shoulder with 
either the skew or spear-point chisels 
(Photo 5). The diameter gauging 
grooves are next. Use a caliper for 
checking the grooves, and run in the 
parting tool to within Me in. of the fin- 
ished diameters at the designated lo- 
cations (Photo 6). Adjust the caliper 
to the required setting directly on the 
drawing (Photos 7 and 8). Use the 
roundnose, spear-point skew chisels 
and gouge to form the contours (Pho- 
to 9). As the leg becomes thinner, it 
may chatter. To prevent this, use a 
steady rest (Photo 10). 

When the shaping has been com- 
pleted, remove the toolrest, then turn 
up the lathe's speed to 1000 rpm for 
sanding. Start with 120-grit paper and 
work through 150-, 180- and 220-grit. 
Use strips of sandpaper to smooth the 
contoured areas, but use a felt-backed 
sanding block when sanding the taper 
(Photo 11). 




1 Lay out the mortises in the legs. Remove 
the bulk of the mortise waste by boring 
holes with a drill press. 



2 Clamp the legs to the bench. Using a 
razor-sharp chisel, pare the sides of the 
mortise parallel and the ends square. 




3 Make a nici< using a skew chisel where 
the square leg turns round. Note the leg 
pattern taped to the wail. 



4 Use the half pattern of the leg to mark 
out the depth cuts that establish the 
diameters at key points. 




5 Use the skew chisel to turn the round 
shoulder on the leg. The nick cut made 
earlier prevents splintering. 



6 Using the parting tool, make each of 
the depth cuts. Back off from the parting 
tool occasionally to let It cool. 




7 Set the caliper to the finished diameter 
of the leg at a given depth groove. IVIote 
the groove number. 



8 Measure the diameter of the leg at 
the corresponding depth groove. Cut the 
depth groove until the caliper fits. 
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CUT EDGES WITH I/2"-RAD. 
CORNER ROUNDING BIT 
IN ROUTER 



GAME TABLE 



Misc.: No. 20 biscoits; sandpaper; yellow or hide 
glue; Behlen Solar Lux Stain (Medium Red Ma- 
hogany, Behlen product No. B5033A115), Solar 
Lux Retarder (Behlen product No. B500-00A25): 
stain and retarder available from Garrett Wade, 
161 Avenue of the Americas, New York, NY 
1(X)13; shellac; alcohol; paste wood filler; sanding 
sealer; Deft Gloss Clear Wood Finish; and flip- 
top hinge from Armor Products, P.O. Box 445, 
East Northport, NY 11731. 
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9 Shape the remaining parts of the turned 
section using the gouge, skew and spear- 
polnt chisels. 



The Top 

Rip and crosscut the boards for the 
top slightly oversize, and joint their 
edges. Then group them for the most 
desirable appearance while arranging 
theii" annular rings alternately facing 
up and down. 

We used joining plates to join the 
boards together, but dowels can be 
used as well. To cut the plate slots, 
place the boards on a flat surface in 
the order in which they will be glued 
together. Mark the biscuit locations 
and cut the slots, holding the biscuit 
joiner and the board flat to the bench 
(Photo 12). 

Glue and clamp the boards together 
(Photo 13). Prevent the panel from 
bowing under clamping pressure by 
using cauls. Wax the cauls' edges where 
they come in contact with the glue. 
This prevents the glue from sticking 
to the caul. After the glue has set, re- 
move the dried glue and small differ- 
ences in height between the boards 
using a cabinet scraper (Photo 14). 

Cut the mortise for the flip-top 
hinge with a router and a Vi-in.-dia. 
straight bit. Make a guide frame, and 
cut the mortises in both leaves at the 
same time (Photo 15). The frame is 
made with four strips of plywood in. 
X l'/2 in. wide. The size of the frame 
opening is dictated by the size of your 
router base. After cutting the mortise, 
chisel out the notch for the hinge 
knuckle (Photo 16). 

Cut the radii on the outside comers 
of the leaves using a sabre saw, then 
set up the router with a ball-bearing 
Vj-in.-rad. comer rounding bit. In or- 
der to achieve the elliptical edge, ad- 
just the bit so about half its cutting 
edge projects beyond the base. Shape 
the edge by making a pass from both 
sides (Photo 17). 

Finally, use a l-in.-dia. Forstner or 
spur bit to bore the flat-bottomed hole 
that seats the pivot dowel. 




10 The leg becomes thinner, and not as 
stiff, as It Is turned down. Use a steady rest 
to prevent chattering. 




12 Use a plate Joiner to Join the boards 
for the top. Hold the workplece and the 
Joiner on a flat, clean surface. 




14 Push a cabinet scraper over the panels 
to remove the dried glue at the Joints and 
to level the panels. 




16 Cut a notch for the hinge knuclde at 
the rear of the mortise. Each half of the 
mortise is notched to receive a knuckle. 




1 1 Use a felt-pad sanding block and 220- 
grlt paper to smooth the long, tapered 
portion of the turning. 




IS Glue and clamp the top panels. Use 
cauls to keep the assembly from bowing. 
Waxed cauls will repel glue. 




15 While cutting the hinge mortises, 
guide the router with a simple frame. 
Clamp and tack nail the frame in place. 




1 7 Cut the ellipse on the edge of the top 
panels by raising the router bit up so it 
won't cut to full depth. 
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Aprons, Assembly 
And Finish 

Rip and crosscut the apron stock. Use 
the miter gauge and an auxiliary 
fence with a stopblock to guide the 
aprons as you push them over the 
dado head in the table saw (Photo 18). 
To cut the decorative apron bead, 
use a molding head in the table saw 
(Photo 19). 

Next, use a chisel to cut the pivot 
brace mortises on the inside of the 
aprons. Dry fit the legs and aprons, 
and bore pilot screwholes in the pivot 
brace and aprons. Glue and clamp the 
legs and aprons (Photo 20), then glue 
and clamp the pivot brace. 

Cut the cleats and the bin's bottom 
panel to size. Temporarily attach the 
cleats with screws, then remove them. 
Cut the pivot dowel to size, then bore 
the pilot hole and install the hanger 
bolt in it. Cut a 2V4-in.-dia. disc for the 
pivot cap, then bore and counterbore 
the hole for the dowel and bolt. Tem- 
porarily install the pivot and the top 
(Photo 21). Check the hinge opera- 
tion, and pivot the top around. Mark 
the position of the stop. Disassemble 
the pivot, stop and hinges to allow for 
finishing. 

To obtain the deep rich mahogany 
color, we applied Behlen's Medium 
Red Mahogany Solar Lux Stain mixed 
at a ratio of 6 parts stain to 1 part re- 
tarder. The retarder helps you apply 
this fast-drying stain without leaving 
brush marks. 

Apply the stain to one section at a 
time, then wipe off any excess with a 
soft cloth. Allow the stain to dry 
overnight, then seal it with a wash 
coat of shellac (6 parts alcohol to 1 
part 3-pound cut shellac). Allow the 
sealer to dry at least 4 hours, and 
apply a mahogany-colored paste wood 



• Alaskan carpenter Scott Schuttner 
has written what may be the defini- 
tive book on wood-deck construction. 

The book is thorough, but not pon- 
derous, and it's loaded with neat tips 
like these: WhUe laying out the foun- 
dation, Schuttner ^ops a plumb bob 
from a layout string to place the 
center of a footing. He takes a nail, 
pushes it through a piece of colored 
tape and presses the nail into the 
ground below the plumb bob tip. This 
way the spot is quickly marked and 
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18 Cut the apron tenons on the table 
saw using a dado head. Butt the apron 
against the stopblock to make the cut. 




20 Glue and clamp together the aprons 
and legs In one step. Use blocks under the 
clamp Jaws to prevent marring. 



filler. If you can't get mahogany- 
colored filler, use natural-colored filler 
and add burnt-umber Japan color to 
suit (available at art supply stores). 

Apply the filler in the direction of 
the grain using a stiff brush. When 
the coating loses its wet look, wipe off 
the excess with a coarse cloth such as 
burlap. Wipe across the grain to re- 
move the excess, then wipe with the 
grain using a soft cloth. Allow the 
filler to dry 24 hours, sand it lightly 



highly visible. Also, he makes a 1 x 4 
triangle measuring 3 ft. on one side, 4 
ft. on the other and 5 ft. on the hy- 
potenuse. He uses it to check large as- 
sembUes for square. 

Costing about $22, the book is a 
good buy considering the time, trou- 
ble and wasted materials it can save 
you. A companion videotape (also well 
done) costs about $30 (postage extra). 
Write The Taunton Press, 63 S. Main 
St., P.O. Box 5506, Newtown, CT 
06470. — Roy Berendsohn 




19 After the tenons are cut, shape the 
bead on the aprons with a molding head 
Installed in the table saw. 




2 1 Dry assemble the pivot, then position 
the top on the base to check for move- 
ment. Mark the pivot stop position. 



with 220-grit paper to remove filler 
residue, then wipe off dust. 

Apply a coat of sanding sealer, and 
again sand Ughtly. Wipe off the dust 
with a tack cloth, then apply three 
coats of Deft Gloss Clear Wood Fin- 
ish. Allow 4 hours of drying between 
coats. 

Apply sealer to the underside of the 
lower tabletop and the apron backs. 
Install the corner braces, and the 
project is complete. IM 
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HOW IT WORKS 

Washing 
Machine 

BY STEVE TOTH, Contributing 
Editor; PM Illustrations by 
Eugene Thompson 

• If you do laundiy regularly, for 
yourself or your whole family, 
consider yourself lucky. That's 
right, lucky. Sure, you spend a 
few hours each week on the job, and 
maybe even chip away at the laundry 
hamper each day if your family is 
large. But if you think that your stint 
with the washing machine does less 
than enhance your life, take a look at 
the time-honored alternatives. 

First, you could head down to the 
local stream, river or lake and pound 
your clothes against the rocks to get 
out the dirt — a marginal choice, if 
only because waterfront property i.s 
getting harder to come by. Or, you 
could buy a washtub and washboai'd 
and do the job right in your own home 
— a real step forward. 

In the 18th century, the folks con- 
cerned with cleaner clothes and less 
work invented something called a 
dolly. This device consisted of a long- 
wooden stick with a disc attached to 
the end. The underside of the disc 
held wooden pegs. After mixing the 
dirty clothes with soap and water, the 
dolly was inserted and moved around, 
up and dowTi to agitate and clean the 
clothes. 

Although the process became sim- 
pler, it wasn't until the acceptance of 
electrical power that things really 
started to take off. With a host of 
hand-powered mechanical devices on 
the forefront of domestic bliss, the 
general acceptance of the electric mo- 
tor in the '20s proved to be the key to 
toil-free laundiy. 

Modern washing machine 

Today's washing machine is a far cry 
from the early wooden-tub devices 
that began it all, but the principles are 
not that different. Along with a few 
improvements that automate the wash- 
ing process, the basic washing ma- 
chine remains an electrically powered 
mechanical device that agitates clothes, 
soap and water to remove the dirt. 

There are two types of washing 
machines in use today — the top loader 
and the front loader. The front-load- 
ing machine features a homontal tub. 
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The top-loading washer Is the standard for most homes. A timer controls the program of 
cycles, and the transmission routes power from the motor to the agitator, basket and pump. 



After the machine is loaded with 
clothes and detergent, and the door is 
closed and locked, water enters the 
drum and the drum starts to turn. 
Agitation occurs as the clothes lift out 
of the water and then fall back down 
while the tub rotates. 

In the second type, the top loader, 
the tub is mounted vertically. Inside 
the tub is a basket, or perforated tub, 
and inside that is an agitator — a com- 
ponent with radial fins. In contrast to 
the front loader, the top loader cleans 
the wash through the back-and-forth 
rotation of the agitator. This type of 
design is the most popular washing 
machine found in homes today. 

Washer automation 

The brain of every automatic washing 
machine is its timer. This electro- 
mechanical device is powered by a 
small electric motor. Like a clock, the 



timer motor turns a series of gears to 
move cams that activate switches. The 
switches, in turn, control the various 
functions — wash, spin and rinse, for 
examples — that make up the entire 
washing process. 

In addition to controlling the var- 
ious cycles by setting the timer, you 
set the water level to suit the size 
of the load at the water-level dial 
and control the water temperature — 
either hot, warm or cold — with the 
temperature dial. 

The fill cycle 

To start the machine, you first select a 
program of cycles, the wash time and 
the water temperature. Pressing the 
timer knob starts the timer motor and 
completes a circuit through the water- 
temperature selector switch and the 
water-inlet mixing valve. The temper- 
ature switch regulates the amount of 
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cold and hot water that passes 
through the water-inlet mixing valve. 
Once the mixing valve has opened, 
water flows into the tub from the hot 
and cold water valves attached to 
your home's plumbing system. 

From here, the water fills the tub 
and the perforated basket that con- 
tains the dirty clothes and detergent. 
As the water level rises, it forces air 
into the air-pressure dome mounted 
on the side of the tub. A tube connect- 
ed to the air-pressure dome carries 
the pressurized air to the water-level 
pressure switch in the console. When 
the air pressure reaches a point that 
corresponds to the water-level setting 
on the water-level dial, the switch 
shuts off the flow through the water- 
inlet mixing valve. 

The wash cycle 

Next, the timer signals the washer 
motor to start turning. The motor is 
connected to the agitator and basket 
through a series of gears, springs, 
cams and shafts that make up the 
transmission. Although transmission 
designs vary and have evolved over 
the years, the function of this assem- 
bly is the same: to convert the rotary 
motion of the motor shaft into the 



back-and-forth motion of the agitator, 
and, at the appropriate time, stop agi- 
tation and engage the basket for the 
spin cycle. 

In the wash phase, the fins on the 
agitator slosh the water and deter- 
gent through the clothes to remove 
the dirt. As the dirt is loosened from 
the clothes, it becomes suspended in 
the water. 

At the same time that agitation be- 
gins, the water pump is engaged. The 
pump circulates water from the tub 
bottom to the top, and routes the wa- 
ter through a filter that catches lint 
and other particles. 

Flushing the water 

When the wash cycle is over, the mo- 
tor stops momentarily and then starts 
in reverse. At this point, the agitator 
disengages and the pump moves the 
water in the opposite direction, flush- 
ing the filter and sending the dirty 
water out the drain hose. 

Once the pump has removed most 
of the water, the timer advances to a 
spin cycle. The transmission now con- 
nects the motor to both the agitator 
and the basket, but disconnects the 
gears that control the agitation. As 
the rotating basket picks up speed. 



centrifugal force moves the water out 
of the clothes and through the basket 
perforations to the tub where it's 
pumped to the drain. As a safety fea- 
ture, washers have a switch inside the 
lid that disconnects the motor if the 
lid is opened during the spin cycle. 

Rinsing the clothes 

When the spin cycle is finished, the 
timer advances to the rinse cycle. 
During this phase, the tub again fills 
with water to the predetermined level 
and temperature. The timer then be- 
gins another short agitation cycle to 
remove any dirt and detergent that 
may remain in the clothes. 

Following this agitation, the timer 
drains the tub and signals the motor 
and transmission to begin a high- 
speed spin that removes most of the 
water from the clothes. 

During the final spin cycle, the 
timer opens and closes switches that 
control the water-inlet mbdng valve. 
This sends bursts of water into the 
basket that are called spray rinses. 
The spray rinse helps remove any re- 
maining dirt or detergent in the 
clothes. When the final spin cycle is 
complete, the timer stops the motor 
and shuts itself off. m 



FILL CYCLE 

WATER-LEVEL 
PRESSURE SWITCH 




DRAIN HOSE 



DRAIN CYCLE 



SEMBLY 



MANIFOLD 




PUMP 



In the fill cycle, the timer opens the water-Inlet mixing valve to mix 
hot and cold water to desired temperature. The water-level switch 
senses water level through air pressure In an air dome. 



In the drain cycle, the motor reverses and pumps water from the 
tub to the drain hose. Lint trapped In the filter Is flushed away. 
Manifold catches larger particles. After draining, a spin cycle begins. 
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NEW PRODUCTS 

Home Time 



BY ROY BERENDSOHN, Assistant Home Improvement Editor 




Opening New Doors 

Wing takes bi-fold doors in new directions, by making them nice enough for 
any passageway, closet or room. The product line contains, among others. La 
Door (left), a prehung and completely assembled French door (that comes with 
an installation video), and the Villa, an arch-topped door built of I'/s-in.-thick 
Ponderosa pine and beveled glass. La Door costs from about $230 to $300, 
depending on size, and the Villa costs from $140 to $180. Both doors are sold 
at home centers. For more information, write Wing Industries Inc., P.O. Box 
38347, Dallas, TX 75238. 



Don't Get Irritated 

With itching and inutation in mind, many people think of insulation as if it were 
bad-tasting medicine: They hate it, even though it's good for them. Owens- 
Corning has stepped in to make insulation easier to handle by introducing this 
polyethylene-wrapped product. The wrapping keeps irritating airborne fibers 
under control but is perforated to allow moisture vapor to escape. The 8-in. 
insulation has an R-25 rating, and is installed in the same manner as unfaced 
fiberglass. The 25-ft. rolls cost about $10 to $12 each, and come in 15-in. and 
23-in. widths. They are sold at home centers and lumberyards. Write Owens- 
Corning, Fiberglas Tower, Toledo, OH 43659. 





Poclcet Size 

This garage door opener is so small 
that it qualifies for the description 
pocket size — you can keep it on your 
key chain. The opener is powered by 
one A battery, and it works in con- 
junction with any post- 1982 Stanley 
garage door opener. To program it, 
pry open its back hatch and set the 
10 levers on its circuit board in the 
appropriate order. It costs about $40 
at hardwai'e stores and home centers. 
For more information, write Stanley 
Door Systems, 1225 E. Maple Ave., 
Troy, MI 48083. 



Zap It 

A window box is something you plant 
flowers in, but this is a window box 
with a difference. The Caradco Zap- 
Pack contains two double-hung tilting 
sashes made from solid western pine 
and a vinyl window track. You can get 
the sash with optional Low-E glass, 
primed or clad with aluminum (in 
three colors — white, bronze or tan). 
The windows come in 120 standard 
sizes and are also available in custom 
sizes. ZapPacks range in price from 
$106 for the smallest size in clear 
glass with primed wood to $397 for 
the largest size with Low-E glass and 
aluminum cladding. To 
locate a Caradco sup- 
plier, write the com- 
pany at 820 Lakeside 
Dr., Gurnee, IL 
60031, or call (800) 
238-1866. 





Looking Up 

Suspended ceilings take a turn for 
the better mth Anristrong's Prestige 
Collection. The embossed ceilings 
come in four types: raised panel 
(shown), scalloped, fluted and diag- 
onal line for a more contemporary 
setting. We viewed the panels when 
Armstrong unveiled the line and 
found their support grid blends well 
with each panel design. The panels 
can also be installed with a dropped 
drywall border. Using this system, 
you can achieve a suspended ceiling 
without cutting the panels to width at 
the end of the inin. In other respects, 
the panels are like ordinary dropped 
ceilings. You can remove the panels 
for access, and you can clean them 
with soap and water. The panels 
range in price from $1.89 to $2.29 per 
square foot. The 2-ft. x 2-ft. panels 
come six to the box. They are sold at 
home centers and lumberyards. For 
more information, write Armstrong 
World Industries Inc., Consumer Re- 
sponse Center, P.O. Box 3001, Lan- 
caster, PA 17604. 
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Magic Poucli 

You can't keep carpet from being 
soiled, but at least this pouch of carpet 
cleaner can help you keep the mark 
from becoming permanent. The 
cleaner consists of 
wood fibers im- 
pregnated vrith a 
broad-spectrum 
cleaner and de 
odorizer that han- ;C 
dies — among other , 
things — dirt, pet 'i^^^-^ 
urine and grease. To 
use, just spread some 
of the product over the soiled area, 
then gently brush the cleaner into the 
stain. Let the cleaner dry, then vac- 
uum it up. A 1-pound pouch costs 
about $4 at hardware stores, carpet 
stores and rental centers. Write Host 
Consumer Division, Racine Industries 
Inc., P.O. Box 1648, Racine, WI 53401, 
or call (800) 558-9439. 




Scald-Free Sliowers 

You can guard against being scalded 
in the shower by installing this ther- 
mostat/pressure-balancing mixing 
valve. Dial the handle to any tempera- 
ture in the 60° to 100° F dial setting 
(an override button allows hotter 
temperature settings). The device is 
available in chrome, gold, white and 
polished-brass finishes. It costs from 
about $235 to $515 — depending on 
the finish and whether you opt for 
the model without thermostat capa- 
bility — at plumb- 
ing supply houses 
and at kitchen 
and bath shops. 
Write to Grohe 
America Inc., 241 
Covington Dr., 
Bloomingdale, IL 
60108. 
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Spilce Protection 

Lightning doesn't have to strike twice to damage your home — once is more 
than enough to ruin your computer and other electronic goods. To protect 
against these voltage spikes, and also those caused by utilities or even othei* 

appliances, you can wire this surge 
arrester/circuit breaker into your 
house's circuit panel. Siemens says 
the device provides more protection 
than plug-in surge arresters. Also, be- 
cause it is wired into the circuit panel, 
it protects all the electronics plugged 
into that circuit. The UL-listed device 
comes in 15- and 20-amp sizes, and 
costs about $75 at home improvement 
centers, hardware stores and com- 
puter/electronics stores. For more in- 
formation, write Siemens, 3333 State 
Bridge Rd., Alpharetta, GA 30202, or 
call (800) 678-9888. 



A Killer Exposed 

This home warning device looks like a 
smoke detector and, with its 85-dBA 
siren, it sounds like one too. But it 
detects something more insidious 
than smoke — carbon monoxide. This 
odorless and colorless gas is a com- 
bustion byproduct and is present 
wherever there is a fuel-buraing ap- 
pliance or motor vehicle. Nonnally, 
it goes up a chimney, but it can 
leak into living areas if the chim- 
ney or ap- 
pliance malfunc- 
tions or if the 
vehicle is left 
running in a 
closed garage. In 
the early stages 
of a carbon- 
monoxide leak, 
the gas causes 





headaches, but this detector sounds 
the alarm well before it gets to that 
level, its manufacturer says. The UL- 
listed device is powered by a combina- 
tion 9-volt battery/chemical sensor. It 
costs about $60 at hardware stores 
and home centers. Write First Alert 
Co., Q&A, 325 W. Huron, Rm. 315, 
Chicago, IL 60610. 



Classy Glass 

For a manufactured product, these 
stained-glass windows are about as 
close to custom designed as you can 
get. The windows are available in 
seven styles in more than a hundred 
shapes and sizes. Each window con- 
sists of colored glass pieces held in 
soldered metal cames, framed in 
maple. The windows are installed in a 
new or existing Andersen window and 
are removable. Prices vary depending 
on style, shape and size. Transom 
lites, for example, cost $325 to $600. 
They are sold at Andersen dealers. 
For information, write Andersen Corp., 
100 Fourth Ave., Bayport, MN 55003, 
or call (800) 426-4261. 
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THE UNIQUE AFTER SHAVE FORMULA^ 

. • • Soothes razor burn • Cools the ski 
• Clear • Low-alcohol • Non-greasy. 




THE BEST BUYS IN SPIRAL STAIRS! 



METAL 



VICTORIAN 




"FOB Sioomoll PA Olher Diomeleri, floor-to lloo 

EASY-TO-ASSEMBLE-KITS iMetd 

Kits in sfoclt for immediate shipping or pick up) 
NOW! SHONAmOOM/WARmOUSE LOCATIONS M: 



iieiyn^b, ur-c '/veidod units uvailuD^e Maae in rr.e !j A 

Call or Write for Free Color Brochure: 

Toll Free: 800-523-7427 Ext. PM24, The lion Shop. 

• r- ' ■ 1 ' -i ■ ■ : h: H'oomoll. PA 19008 



Broomall, PA 
Pomona, CA 
Sarasota, FL 
Houston, TX 
Chicago, IL 
Stamford, CT 



(610) 544-7100 
(909) 598-5766 
(813) 923-1479 
(713) 789-0648 
(708) 952-9010 
(203) 325-8466 



Specify: Metal 


Oak 


Victorian 


Name 


Address 


Ci^ 


Slate 





MasterCard • Visa • Amex • Discover 



From the Leading Manufacturer 
of Spiral Stairs 



THE IRON SHOP. 

©The Iron Shop 1992 
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Concrete In A Hurry 

If you're in a hurry, this is the con- 
crete for you. It's a commercial- 
quality concrete that develops its 
strength early in the curing process 
(the commercial term for this is high 
early strength), and it delivers a 5000 
psi rating in 28 days, or about an 
extra 1000 psi of strength compared 
to typical pavement concrete. You can 
walk on it in 10 to 12 hours, and its 
manufacturer says that it can be used 
in hot or cold weather applications. 
An 80-pound bag costs $3.50 to $4 
at hardware stores and home cen- 
ters. For more information, write 
Quikrete, 1790 Century Circle, At- 
lanta, GA 30345. 



Wrap Around 

Whether you build a box around it or 
just paint it, making a lally column 
look nice can be difficult, so here's a 
product to make the job easier. Pole- 
Wrap is a wraparound tambour made 
of '/6-in.-wide oak slats on a cloth back- 
ing. It simply fits around the column 
and is attached with construction ad- 
hesive. It can be stained, painted or 
clear coated. It comes in 8-ft. lengths 
in 4-in., 7-in., 9V2-in., 11-in. and 12'/4-in. 
widths. It costs about $35 plus $5 
shipping from Pole Wrap, P.O. Box 
1523, Troy, MI 48099. 
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You're Surrounded 

If you wanted a Corian shower and 
tub surround years ago, you had to be 
a professional installer or pay to have 
one installed — that's not true any- 
more. The sohd surfacing material is 
now available as a 4-panel kit. Basi- 
cally, you bore holes in one panel for 
the spout and handle, cut the trim 
pieces to size with a sabre saw and 
then install the panels using DuPont 
panel adhesive. The kit is available in 
several configurations and colors. The 
kits cost about $800 at kitchen and 
bath dealers and home centers. For 
more information, write DuPont, 
Chestnut Run Plaza, No. 702, Wilm- 
ington, DE 19880. 
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Tcike A Shine 

Modern acrylics, other plastics and 
fiberglass are great building ma- 
terials for vanities and tub/shower en- 
closures, but if they got scratched, 
there was little you could do to repair 
them — until now. Enter ultra micro- 
fine NicSand aluminum-oxide polish- 
ing gel, a material so fine it performs 
like 10,000-grit sandpaper. The water- 
based formula does not contain wax or 
silicone, the company says. You apply 
it by using the foam pad that comes 
with the material. Chuck the pad into 
an electric drill, squeeze some gel on 
the pad and polish away. An 8-ounce 
bottle and foam pad costs about $15 at 
home centers. Two other gel kits with 
more aggressive grit are available. 
One is equal to 3000-grit paper, and 
the other equals 5000 grit. For more 
information, write NicSand Inc., P.O. 
Box 29480, Cleveland, OH 44129. 



Straight As An Arrow 

Marvin says its new 
French door is the ulti- 
mate millwork product: 
warp free, weather tight 
and energy efficient. To 
prevent warping, the 
company made the door's 
stiles into a hollow as- 
sembly of clear white 
pine reinforced with 
a fiberglass composite 
channel. Even after the 
door is installed, it's fully 
adjustable to account for 
the building's settling. 
And its steel hinges adjust Vib in. horizontally or V4 in. vertically. The hinges 
have recessed adjustment screws. To bring the door into position, you turn the 
screws vrith a Phillips screwdriver. It's available in a wide range of configura- 
tions and sizes. It costs from about $1800 to $5000 at Marvin dealers. Write 
Marvin Windows and Doors, P.O. Box 100, Warroad, MN 56763. »I 
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TABLE SAW, ROUTER 
& PLANER 
Spray on surfaces of power 
tools to ease sliding of 
wood on table, resist rust 
and lubricates. 

TOOLS 
Spray on tools such as putty 
knives, paint trays, tin snips, 
etc. for smoother operation, 
protection and easier 
clean-up. 

HAND SAWS 
Helps remove rust and 
corrosion, prevents sap 
collecting, protects and 
makes sawing easier. 

• Stops Squeaks 

• Loosens Rust 

• Contains Teflon® 

Penetrates Faster 
Lubricates Better 



Compare to WD-40® 
and SAVE $$$ 



available at participating 
Ace Hardware and 
True Value Hardware 

stores nationwide 
and other fine retidlers 
for information call 

l-800-438-4S3a 

Radiator Specialty Co. 
CharloHe, N.C. 

Makers of Solder Seal*/Gunk* Engirte Brile*. 
automotive, plumbing, hardware, traffic safety and 
otfier fine products. 

TEFLON is a registered trademark of I.E. Dupont Co. 
VID-M is a registered trademark of WD-40 Co. 
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Homeowners Clinic 



BY NORMAN BECKER, PE., Contributing Editor 



Water Heaters In Series 

We have two 50-gallon electric water 
heaters connected in series, but we 
seldom use large amounts of hot wa- 
ter. If hot water is being dispensed 
one tank at a time, it seems that the 
water in the second heater in the se- 
ries would rarely be dispensed. Could 
this standing water be a breeding 
ground for bacteria? How practical is 
it to turn off one via the breaker 
switch until large amounts of hot 
water are needed? 

MARLENE PRENTICE 
LA PLATA, MD 

Yes, standing water can be a breed- 
ing ground for the bacteria that are 
always present in water. However, 
in a municipal supply, the bacteria 
are normally not toxic, but they can 
cause smelly or rusty water. If your 



water heaters are connected in se- 
ries, you won 't have standing water. 
As water is drawn from the first 
tank, makeup water will flow from 
the second tank into the first, and 
from the water supply into the sec- 
ond tank. 

If you turn off the power to the sec- 
ond tank, that tank will function as 
a preheater by raising the water tem- 
perature to that approaching room 
temperature before it enters the first 
tank. This reduces your energy costs. 

Readers who need more hot water 
should be advised that there are sev- 
eral ways to deal with the problem. 
For instance, a plumber may install 
the second water heater in parallel. 
Water heaters that are the same size 
and BTU input are usually installed 
this way — the advantage being that 
the system will provide large quanti- 
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Water heaters can be connected In series or In parallel. In series, one acts as a preheater. 
In parallel, both appliances supply hot water simultaneously. 



ties of hot water at one time, since 
water is drawn from both tanks si- 
multaneously. Also, this system al- 
lows you to shut off and drain one 
tank for periods where the extra hot 
water capacity is not needed. 

Water heaters that are different 
sizes are often installed in series. 
The first and smaller tank functions 
as a preheater for the larger tank 
(see inset drawing below left). 

Other options for homeowners to 
consider would be installing the 
water heaters individually (so each 
serves a group affixtures), installing 
an instantaneous water heater (a 
small gas or electric water heater 
adjacent to a tub/shower or sink) or 
installing a single large water 
heater. Each installation has advan- 
tages and drawbacks, and you 
should discuss each of these with 
the contractor who will perform the 
installation. 

Window Well Overflows 

Please advise us on the problem of an 
overflowing window well. When there 
is heavy rain, the water builds up in 
the well, goes through the window 
frame and flows into the basement. 
How much crushed rock should be 
placed so the water will seep through? 

M. FULLER 
EAU CLAIRE, WI 

You should prevent the rain from 
entering the window well rather 
than let it seep through a gravel bed. 
You can buy clear plastic domes that 
fit over the window-well opening at 
home centers. 

If your window well is an odd 
size, you can build the equivalent of 
a plastic dome. Buy a sheet of clear 
plastic, and cut it to size so that it 
overlaps the sides of the window 
well by about 6 in. Install a ledger 
board on the wall above the window 
well, and lay the plastic so it is in- 
clined with the top resting on — and 
secured to — the ledger. The bottom 
of the plastic should overlap the out- 
side edge of the window well by a 
few inches. 

If the window well is filled with 
gravel, during a sustained rain, wa- 
ter will seep down through the grav- 
el and accumulate around the base 
of the foundation, where it could 
seep into the basement via a crack in 
the foundation wall. 
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Hydronfc Moaning 

I have a 4-zone, gas-fired, forced hot- 
water heating system. The water 
heater has started making a low 
moaning noise intermittently, almost 
a groan. The system is 26 years old 
and has had minimal maintenance. 
How can I stop the noise? 

BILLCONKLIN 
TACOMA, WA 

It sounds like the bearings are fail- 
ing on the circulator pump. Over the 
years, the bearings wear — especially 
if they have not been adequately 
lubricated. Worn bearings get hot, 
overheat and develop a scraping 
noise, which is transmitted through 
the piping and can be heard in some 
sections of the house. If the sounds 
are coming from the circulator bear- 
ings, replace the circulator. 

Circulator pump bearings should 
be lubricated at least once a year 
with motor oil, typically sold at 
hardware stores. Newer circulator 
pump motors, however, are usually 
permanently lubricated. 

Shiny Finish 
On Laminate 

Due to misuse and haphazardness, we 
have removed the shiny finish from 
parts of our Formica kitchen counter. 
The counter is still in good condition, 
but we'd like to know if we can restore 
the original finish. 

GEORGE FUERTH 
LAKEHURST, NJ 

Unfortunately, there is no way to 
restore the shiny finish. The lami- 
nate is formed under heat and high 
pressure — conditions that are im- 
possible to duplicate in the home. 
Once abraded, the finish can't be 
restored. 

If you are unhappy with the finish 
of the countertop, you can resurface 
it with new laminate — provided the 
existing laminate is sound, well 
bonded and does not have deep 
texture. 

You can call the Formica Corp. at 
(800) 367-6422 for an instructional 
sheet on resurfacing laminated as- 
semblies. If you are interested in 
cleaning and maintaining Formica 
plastic laminates, ask for the free 
brochure Caring For Formica Brand 
Laminate Surfacing Material. 

DO YOU HAVE A HOME-MAIINTTENANCE 
OR REPAIR PROBLEM? 

Just ask Norman about it. Send your question to 
Homeowners Clinic, Popular Mechanics, 224 
West 57th St., New York, NY 10019. While letters 
cannot be answered individually, problems of gen- 
eral interest will be discussed in the column. 



Worth Getting 

Many homeowners hate install- 
ing or repairing drywall because 
it's difficult to get professional- 
quality results. You can improve 
your results by being well pre- 
pared before you begin, and these 
free pamphlets are a good place 
to start. They cover the basics of 
installation and finishing, and 
making large and small repairs. 
The pamphlets are well written and 
concise. Write to Gold Bond Build- 




Gold Bond ('oWBoikI 
Makes ^fai«s 




ing Products, 2001 Rex- 
ford Rd., Charlotte, NC 28211. 

— Roy Berendsohn 



( Please t imi to page 60) 
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Hard-To-Find Parts For 
Plumbing And Windows 

Equiparts, a company that special- 
izes in hard-to-find plumbing hard- 
ware, started out selling plumbing 
and hardware to institutions and 
businesses. It is now expanding into 
residential components. The compa- 
ny says it can supply just about any 
plumbing part you need. Also, the 
company stocks electrical compo- 
nents, a variety of fasteners and 
window and door hardware. 

Contact Equiparts, 81 7 Main St., 
Pittsburgh, PA 15215. 
Blaine Window Repair Service boasts 
that it stocks more than 10,000 
pieces of hardware for aluminum and 
wood doors and windows, whether 
they're obsolete or current. To be 
more specific, it handles parts for 
windows, patio doors, closet doors, 
storm windows and storm doors. 
These parts have been its stock in 
trade for 37 years. If the company 
doesn't have the part, it will try to 
find a source or have it made. 

Contact Blaine Inc., Window Re- 
pair Service, 2410 Linden Ln., Sil- 
ver Spring, MD 20910. — R.B. 



APPLIANCE 
CARE TIP 



Rusty Racics 

• Repairing rusty dish- 
washer racks is easy, and 
it's a good way to prevent 
rust spots from forming on 
your dishes. 

First, contact an appliance repair center to see if the manufacturer makes 
a repair kit. These kits are either a brush-applied coating or slip-over tips. 

Before applying a coating, clean off any residue on the rack. Then, peel or 
cut back the rack coating. Next, file off the rust. Once you see clean metal, 
wipe off the area and apply several layers of the coating, allowing the materi- 
al to dry for 30 to 45 min- 
utes between coats. Let 
the coating dry for 24 
hours before using the 
dishwasher. 

If your dishwasher 
manufacturer does not 
offer a repair coating kit, 
contact Advanced Ma- 
terials, 237 Senoia Rd.. 
Peachtree City, GA 
30269. The company's 
Dishwasher Rack Repair 
comes in five standard 
colors, in 1 -ounce ($6.95) 
or 2-ounce ($9.95) bot- 
tles. Both prices include 
postage. — Steve Toth 




Introducing NordicTrack's Aerobic Cross-Trainer. One machine - 5 exercises! 



Variety Makes It Better. 




NordicTrack brings you the 
best workouts with the first 
skier- stepper- treadmill in one! 

.\(>ali(.Tr.ii.k s .\i.'ri)i)i(. (jo.ss-Traincr (.-xcrcLscr 
i.s ihrec m;ic liint'> in one. .so you'll aKvays be 
ciullengecl w ith a tlilTcreni workoiii roiiline. Tlie 
Aerobic Cros,s-Trainer tomhine.s llie conwnience 
of a treadmill, the lower-b<xly workout of a 
stairstepper, and the total-ixidy workout of a 
CTo.ss-a)untn' ski simulator — in one space- 
savinj! machine. 

Call twiay for more infonnatioiL 

f^^-'AerobicCrosS'Titainer 

' I'l')! \i>nlH Ir.i.k In, ( .'Allium • Ml nJiK rr^tnul 



Prevent boredom with 5 
exercises all in one machine! 

ITie .Aerobic Cros,s-Trainer gives you five 
dilTereni workouts to ch(K).se (mm for ihe mriely 
unci avcitciiwiit mi need lo .*/)• wilhyuur 
pnignmi. Whether it s .stairstepping, 
w alking, skiing, running, or 
NordicWalking (walking anti 
u.sing the upper-body 
exerciser), thea-'s an exercise to 
help you reach your fitness goals 




It took NordicTrack to design 
such an exceptional cross- 
training machine. 

Fitness ex|X'rts agree that cross-training is a 
.superior exercise program lx.'c:iu,se it 
continuously challenges your IxKly w ith a new 
activit) . In this way. the Aenibic Crass-Trainer 
helps enhance muscle coordination while 
avoiding "physical Ixiredom" in w hich muscle 
oveaise actually slows your pn)gre,ss and keep.s 
y(xi from performing at your peak. 




Call for a FREE Video and Brochure! 

1-800-441-7836 ^^^^y^ 

Or write: .Nordic l rack, IXfpt. 7X5B4 
l«) i IV.iwv Road. ClKLska. S=5318-23^=i 
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Making 

Cabin^s: 

Parti 

First in a 2-part series 
on modern cabinet- 
making — traditional 
face-frame design. 

BY NEAL BARRETT 
PM Illustrations by 
George Retseck 

• One of the cornerstones of the 
woodworker's craft is cabinetmaking. 
Whether the project is a utility tool 
cabinet, a kitchen cabinet or an enter- 
tainment unit, the skills and techniques 
are much the same. In contrast to the 
cabinetmaker of yesterday, today's 
woodworker uses a range of modem 
materials and tools that both speed 
construction and offer alternatives in 
design. One of the most populai- styles 
is called the face-frame cabinet. Here, 
the door and drawer openings are de- 
fined by a rigid flat frame that adds 
structural integrity to the entire case. 

Our updated interpretation is typi- 
cal of modern face-frame design and 
you can modify it to suit your needs 
(see drawing on page 63). It features a 
hardwood frame-and-panel door, face 
frame and drawer front. The cabinet 
sides, back and the remaining drawer 
components are plywood. 

When it comes to joinery, we chose 
simplified mortise-and-tenon joints 
for the frame and door, and rabbets 
and grooves to lock the drawer com- 
ponents together. To facilitate the 
plywood case construction, we opted 
for a plate joiner. You could also sub- 
stitute dowels or build the case with 
dado joints, nails and glue. 

While our dravring illustrates the 
components of a base cabinet, con- 
struction of an upper cabinet is simi- 
lar. Simply omit the toeboard area 
and drawer-related components, and 
substitute a plywood panel for the 
base cabinet cleats that serve for fas- 
tening a countertop. Study the plans 
carefully so that you understand the 
construction. Then lay out a shop 
drawing of your cabinet. Make a list of 
all plywood parts and experiment 
with various cutting plans to get the 
best yield from your plywood. 



Choosing materials 

The materials for our face-frame cabi- 
net are ^-in. veneer-core plywood for 
the sides and shelves, V2-in. plywood 
for the backs and 'Vi-in.-thick hard- 
wood for the face frames, doors and 
drawer faces. While V4-in.-thick ply- 
wood could be used for the backs to 
economize on materials, the '/2-in.- 
thick stock provides more rigidity 
when seeming the unit to the wall. 

We used oak-veneer plywood for all 
case parts. If you wish, you can use a 
less-expensive birch or maple ply- 
wood for the parts that are hidden 
when the cabinet is closed. 

You'll find hardware, such as 
hinges, pulls and drawer slides, at 
most building-supply outlets. Be sui-e 
to have your drawer slides on hand 
before you begin so that you can di- 



mension and position related compo- 
nents appropriately. 

Starting construction 

Use a circular saw and straightedge 
guide, clamped to the panel, to cut 
each 4x8 sheet into easily manage- 
able pieces. Then use the table saw to 
rip and crosscut the parts to finished 
dimension (Fig. 1). 

For base cabinets, lay out the toe- 
board notch at the bottom front cor- 
ner of each case side and use a sabre 
saw to make the cutout (Fig. 2). 

Lay out the location of joining-plate 
slots in all plywood parts. While we 
use joining plates alone, you can com- 
bine them with screws when the case 
side will be hidden against a wall or 
another cabinet. This technique elimi- 
nates the need for clamping and 
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1 After cutting ttie stock slightly oversize 
with a circular saw, rip and crosscut to 
exact dimensions on a table saw. 

speeds assembly. Cut the plate slots 
in the plywood pieces (Fig. 3). Note 
that it is faster to cut the slots for 
joining the face frame before you as- 
semble the case (Fig. 4). Be sure to 
leave the layout marks visible so that 
you can transfer them to the face 
frame later. 

Since the bottom edges of the up- 
per cabinet sides will be visible, cover 
them with a preglued veneer edging 
(available from The Woodworkers' 
Store, 21801 Industrial Blvd., Rogers, 
MN 55374). Cut a piece about in. 
oversize and apply with an iron (Fig. 
5). Trim the veneer flush with a sharp 
chisel or utility knife. 

Clamp each case side to your work- 
bench to rout the rabbet that houses 



2 Use a square to lay out the toeboard 
notches on both side panels of a base 
cabinet. Cut the notch with a sabre saw. 

the back panel. Use a straight bit and 
edge guide to make the cut (Fig. 6). 
When building upper cabinets, this 
rabbet stops short of the bottom edge 
of the side to align with a rabbet cut 
along the back edge of the case bot- 
tom. Rout to within Me in. of the stop 
mark, then use a sharp chisel to 
square the end of the cut (Fig. 7). 

Make a template for the shelf pin- 
holes to guarantee accurate spacing. 
Clamp the template to the front and 
back of each case inside face, and bore 
the shelf pinholes using a depth stop 
on the drill bit (Fig. 8). 

Apply glue to plate slots for joining 
the top cleats and case bottom to the 
sides. Then, clamp or screw the parts 
together. If using clamps, place heavy 



S Cut plate-Joint slots for Joining the cabi- 
net components. A board clamped to side 
positions plate Joiner for case bottom slots. 

cauls across the joints to distribute 
the pressure evenly. Compare oppo- 
site diagonals to be sure that the 
assembly is square and adjust if re- 
quired (Fig. 9). Cut the toeboard to 
exact size, and install it on the base 
cabinet by gluing it to the front edges 
of the case sides (Fig. 10). 

Cut all parts for cabinet face 
frames from ^/i-in. -thick hardwood 
stock. Use a dado blade in the table 
saw to cut the tenons on rail ends. 
Mark the locations of the mortises in 
face-frame stiles, and use a router or 
drill press and chisel to cut them. Test 
fit each joint and adjust as required 
(Fig. 11). 

To assemble the face frame, apply 
glue to both mortises and tenons and 




4 Use your woricbench surface to position 
slots In component edges. Cut slots for 
Joining face frame before assembling case. 



5 Use preglued veneer tape to cover iK>t- 
tom edges of upper cabinet side panels. 
Apply with an Iron and then trim flush. 



A Rout the rabbet for the bacl< panel In 
both cabinet sides. Use a straight bit and a 
router edge guide to mal<e the cut. 




7 Cut a stopped rabbet for the upper 
cabinet back. After routing the rabbet, 
trim the end square with a sharp chisel. 



8 Clamp case bottom in place and use a 
template to position holes for shelf pins. 
Reference template against case bottom. 



9 Assemble sides, top and bottom. Use 
heavy cauls to distribute clamping pressure 
and measure diagonals to clieck for square. 
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10 Rip and crosscut the toeboard to exact 
size. Then, apply glue and clamp to the 
case sides until the glue sets. 

join the parts. Use bar clamps to 
bring the joints tight, and measure 
the diagonals to check that the frame 
is square (Fig. 12). Scrape off any ex- 
cess glue after 20 to 30 minutes. 

Place the face frame on your work- 
table and position the case over it, 
face side down. Transfer the plate lo- 
cation marks onto the back side of the 
face frame (Fig. 13). Cut the joining- 
plate slots in the face frame, using a 
shim underneath the plate joiner to 
properly position the slots (Fig. 14). 

Apply glue to the plate slots and 
case-front edges and attach the face 
frame to the cabinet. Use clamps to 
bring the frame tight to the case, and 
let the glue set. 

Cut mounting blocks for the drawer 



FACE-FRAME CABINET 



pANeu 





1 1 After cutting mortises and tenons In 
face-frame stock, test fit the components. 
Then, apply glue and assemble frame. 



12 Clamp face-frame components togeth- 
er, and check that the diagonals are equal. 
Remove excess glue after It has set. 



13 l.ay case on top of face frame. Then, 
transfer plate-Joint location marks from 
case sides to face frame for cutting slots. 




14 Shim base of plate Joiner to accurately 
position piate-Joint slots In face frame. 
Then, make a cut at every slot location. 



15 Screw drawer slide blocking to the 
inside of each cabinet. Align blocking with 
upper edge of face-frame drawer rail. 



16 Cut plywood cabinet back panel to fit. 
Then, apply a bead of glue to rabbets and 
Install back with 1 -In. brads. 
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17 Shape the raised door panel with a 
vertical-panel bit mounted In a router 
table. Use a high fence to support work. 

slides from poplar, maple or birch, 
and then screw them in place (Fig. 
15). Cut the cabinet back to exact size, 
and install in the rabbets using 1-in. 
brads and glue (Fig. 16). 

Building the doors 

Measure the door opening and allow 
for a Vifi-in. gap on all sides. Then, 
compile a list of door parts with fin- 
ished dimensions. The door utilizes a 
'/4 X '/2-in.-deep dado along the edge of 
each stile and rail. This gi'oove holds 
the panel and also acts as a mortise 
for the rail tenons. To compensate for 
dimensional changes due to valuations 
in humidity, trim the panel width % in. 
less than the space between the in- 
sides of the stile grooves. 

We shaped the raised-panel edges 
with a Byrom Safety-Raiser router bit 
(No. 363-5802, available from Wood- 
craft, P.O. Box 1686, Parkersburg, 
WV 26102). Clamp a tall fence to the 
router table to support the panel, and 
make a series of cuts at increasing 
depths to achieve the profile (Fig. 17). 
Sand with 120- and 220-grit paper. 
Then use a dado blade in the table saw 
to cut the grooves in the rails and 
stiles, and the tenons on the rail ends 
(Fig. 18). 

Assemble each door by applying 
glue to tenons and to those portions of 
the stile grooves that sei've as mor- 
tises (Fig. 19). Avoid getting any glue 
in the rail grooves so that the panel 
will be free to expand and contract. 
Join all parts and clamp, cross-meas- 
uring to check that the door is square. 

Lay out and cut the mortises for 
door hinges. Use a razor-shai*p chisel 
to cut the mortises (Fig. 20). Bore 
pilot holes and mount the hinges to 
face-frame stiles. 

Use Vi6-in. shims to position the 
door in the opening, and mark the 
hinge locations on the door stile with a 
sharp knife (Fig. 21). After cutting 
the hinge mortises in the door, bore 
pilot holes and hang the door. Then, 



18 After cutting the grooves in the door 
frame pieces, use a dado blade to shape 
tenons. Rail tenons fit In stile grooves. 



19 Apply glue sparingly to the tenons 
and assemble the rails with one stile. 
Insert panel, add other stile and clamp. 




20 Lay out the mortises for the butt hinges 
on the Inside of the cabinet face frame. Re- 
move the waste with a razor-sharp chisel. 

bore a pilot hole and mount the door 
pull, and finish by mounting a mag- 
netic door catch. 

Drawer construction 

We used '/fe-in. Baltic Birch plywood 
for the drawer sides, front and back 
and y^-in. birch plywood for the bot- 
tom. The drawer face is solid Vi-in. 
oak. Shape the edges using the raised- 
panel bit, vrith the bit set lower in the 
router table than for the door panel. 
Trim the drawer face in. less than 
the drawer opening in length and 
width. 

Use a dado blade to cut the grooves 
for the drawer bottom in the sides and 
front (the back is cut narrower and 
the bottom extends under it). Then 



21 Install hinges on face frame and posi- 
tion door with Vi4-ln. shims. Then, mark 
hinge locations on door with a luiife. 

cut the crossgrain dadoes in the sides 
for joining the front and back (Fig. 
22). Finally, cut the rabbets in the 
drawer front and back. Assemble the 
boxes using 1-in. brads and glue. Slide 
the drawer bottom into place and fas- 
ten by screwing into the drawer back 
with No. 5 X ^/fe-in. flat-head screws. 
Drill pilot holes and mount the drawer 
face to the box with No. 8 x 1-in. 
round-head screws (Fig. 23). 

Mount the drawer slides and install 
the drawer. Then, mount the drawer 
pull. Cut and edgeband ^/i-in.-thick 
plywood for the adjustable shelf. 

Remove all hardware and sand the 
cabinet with 120- and 220-grit paper. 
Dust off thoroughly, then apply the 
finish of your choice. IM 




22 Use a table saw and dado blade to cut 
the grooves, dadoes and rabbets in the 
drawer sides, front and back. 



23 Clamp the drawer front panel to the 
assembled drawer box. Then attach the 
front panel with wood screws. 
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The Hideaway Is one of six log cabin vacation homes in the Camp and Cabin Series. The 
smallest (shown here) costs $6550, and the biggest Is priced at S 1 0,495. 



BY ROY BERENDSOHN, 
Assistant Home Improvement 
Editor 



• If you've been pining for that hunt- 
ing or fishing cabin or just a retreat in 
the woods, you might examine these 
six structures — log cabin vacation 
home kits, ranging in price from 
about $6500 for a 224-sq.-ft. model to 
$10,500 for one with 480 sq. ft. These 
prices don't include shipping. 

The idea here is that an outdoors 
vacation involves simplifying things 
and roughing it a little. For example, 
the floor plans for three of the models 
don't show a bathroom, though 
there's no reason you can't install a 
toilet, shower stall and sink. 

Each cabin is built from precut and 
numbered Eastern White Pine D- 
shaped logs that are short enough for 
one or two people to handle, the com- 
pany says. The log ends lock with a 
male/female joint that is protected 
with a gasket. The logs are butted to- 
gether, stacked and fastened with 12- 
in.-long spiral-shank nails. A continu- 
ous gasket and caulking seals the 
joints between the logs. 

With an eye toward reducing main- 
tenance, the company has provided 
the cabins with insulated steel Peach- 
tree doors and high-performance in- 
sulated Andersen windows (vinyl-clad 
outside, wood inside). The sills are 
pressure-treated 2 x 6s, as are the 
porch/deck joists. Porch and deck 
floors are pressure-treated Southern 
yellow pine. 

The overhanging roof edge is pro- 
tected with an 8-in.-wide galvanized- 
steel drip edge. Fiberglass shingles 
with a 25-year warranty are provided, 
as is 15-pound roof felt. The roof deck 
and floor are tongue-and-groove- 
oriented strand board. Conventional 
framing lumber, spaced 16 in. on cen- 
ter, is used for rafters and joists. 

Homeowners provide the founda- 
tion or piers, interior partitions and 
doors, plumbing and electrical work, 
appliances, and a ladder and handrail 
for the loft. 

The drawing at right shows the 
Hideaway, the least expensive model. 
Like all the models, it has a cathedral 
ceiHng (all but one of the models have 
a loft). Note that the cabin's roof is 



steeply pitched. Five of the six stnic- 
tures have this feature as a means to 
shed snow. 

For more information on the Camp 



and Cabin Series of log cabin vacation 
home kits, contact Northeastern Log 
Homes, P.O. Box 46R, Kenduskeag, 
ME 04450; (800) 624-2797. m 
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The cordless 1 2-volt Skllsaw circular saw Is designed for light-duty carpentry and 
trimworfc. It has a 3^^-ln.-dla. blade, and the removable battery recharges In I hour. 



TOOL TEST 

Skil 

Cordless 
Circular 

Saw 

TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTO, 
Contributing Editor 

• You may remember when every 
tool in a typical home workshop was 
cordless — and quiet, too. Then came 
power. And it wasn't long before the 
old tools gathered more dust than 
they created. Now, the pendulum has 
swung back — with a hitch. Battery- 
powered tools combine the conve- 
nience and precision of corded tools 
with the freedom and flexibility of the 
old hand-powered vei*sions. 

We recently tested Skil's model 
2977:02 12-volt cordless Skilsaw and 
found that, in terms of flexibility and 
convenience, this tool is worth serious 
consideration. At 4.5 pounds complete 
with battery, the new Skilsaw is a real 
lightweight and handles easily at an 
arm's length or in other awkward 
situations. 

Designed specifically for light cai*- 
pentry and trimwork, the saw fea- 
tures a smooth-cutting, but aggres- 
sive, 3'V!*-in.-dia. steel combination 
blade that turns at 1000 rpm. The 
maximum cut at 90° is 'Vui in., so it 
easily handles nominal 1-in. stock. 
And, you can adjust the bevel angle 5° 
beyond the standard 45° setting for 
out-of-square mitering. At 50°, the 
tool can handle '/^-in.-thick work. 

Other features include a comfort- 
able handle with a lock-off button that 
prevents accidental starting. There's 




Pushbutton shaft lock makes blade chang- 
ing safe and convenient. The saw's base 
tilts up to 50° for bevel work. 



also a blade lock for easy and safe 
blade changing, and quick-acting 
levers lock blade angle and depth of 
cut. The base is solidly secured and 
includes an adjustable cutline indica- 
tor. Battery recharge time is 1 hour. 

We first tried the new cordless 
Skilsaw on ^A-in. particleboard. 
Equipped with a fully charged bat- 
tery, the saw made fairly smooth cuts 
through 24 ft. of stock before the bat- 
tery requu'ed recharging. 

After a 1-hour recharge, and with 
the same slightly abused blade, we 
performed timed cuts through ''/i-in.- 
thick pine and oak stock. Ripping 
through 12 in. of the oak took 28 sec- 
onds and a 12-in. crosscut took 34 
seconds. In pine, the same length rip 




Ught plywood and panel cutting are typi- 
cal chores for this cordless tool. A rip fence 
accessory Is available. 



and crosscut took 12 and 15 seconds, 
respectively. 

While these are by no means speed 
records when compared to big corded 
tools, the figures do indicate what you 
can expect. When used for the pur- 
pose that this saw was designed — 
making neat and accurate cuts in trim 
and light plywood paneling — speed of 
cut isn't a top priority. 

The Skil model 2977:02 cordless 
Skilsaw comes in a kit that includes 
one battery, a charger, carrying case, 
combination blade and blade key. The 
suggested retail price is $255, but 
you'll probably find it selling for 
around $200. For more information, 
write to Skil Corp., 4300 W. Peterson 
Ave., Chicago, IL 60646. Hi 




with a maximum cutting depth of In. 
at 90°, the 4.5-pound saw easily handles 
V4-ln. -thick particleboard. 
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PM PHOrO BY SKIP GANDY 



• It's a bit premature to say that this is the 
decade of the jet boat, but it's not a wild predic- 
tion. Jet boats have exploded onto the scene with 
a force rarely seen in boating. At last count, 
there were more than a dozen manufacturers 
offering minijets for 1994 and the number is 
increasing daily. But what's interesting about 
this trend is that it's actually a second coming of 
the jet age in boating. 




FOUR WINNS FUNG 



The first arrived in the IdGOs when high-per- 
formance jet dragsters, ski boats and river run- 
ners became the hot tickets in Southern Califor- 
nia and other parts of the country. However, 
those boats were semi-custom, high-speed ex- 
otics that were never produced in mass num- 
bers. For various reasons, their popularity has 
been on the wane since the 1970s. 
However, there's a big difference between 
then and now, and that difference is in the 
engine compartment. Back in the 
'60s, jet boats used 4-stroke auto- 
motive engines that were heavy, 
bulky and costly. Today, the new 
jets ai-e powered by 2-stroke mo- 
tors, built by OMC and Mercury, 
that are lightweight, compact and 
affordable. 

But as exciting as the minijets 
ai"e, the coming boating season has 
several other reasons to consider '94 
a banner year. EFI (electronic fuel 
injection) continues to move into stern- 
diive and outboai'd packages, ultrai-ugged 
features are being built into a new genera- 
tion of saltwater outboards and innovative de- 
signs — flats boats, V-drive ski boats and paily 
platforms — lead the way in new boat models. 

The Jet Set 

There's no doubt that the Mercury SportJet 90 
deserves the lion's share of credit for igniting 
the current revolution in jet boats. Appearing in 
limited quantities last year, the SportJet em- 
ploys a Force-based 2-stroke 90-hp outboard 
motor mated to a jet pump in a vertical orienta- 
tion. Old jetdrives were horizontally configm*ed 
and occupied a Iai*ge chunk of on-board space. 

The compactness of the SportJet gives de- 
signers a great deal of freedom to use the en- 
gines in small boats, where they prove to be 
an ideal match for hulls intended for wet fun, 
spinouts and shallow-water exploration — a la 
personal watercraft. : 



DRIVE REPORT 

Regal Rush 

• Part of the fun of building a jet 
boat is coming up with a snappy 
name. At Regal, an informal con- 
test was won when an employee 
was overheard saying that the 
boat "felt like a rush." Truer 
words were never spoken. 

I got my Rush on Lake Con- 
way, in Regal's hometown of 
Orlando, Florida. That is to say I 
hopped into the little Regal, 
which is powered by a Merc 
SportJet 90, and found that it dis- 
played head-snapping accelera- 
tion and a top speed of 42 mph. 

I couldn't resist doing high- 
speed wheel-lock spinouts and 




forward-to-reverse stops. Who 
can? The 14-ft. 6-in.-long and 7- 
ft. 2-in.-wide boat handled these 
with aplomb. I was especially im- 
pressed by how the 21° V hull 
cornered like it was on rails. 

Equally impressive was the fit 
and finish, which was the best 



I've seen in a minijet. Design not- 
ables include ski storage, a wide 
side console for passenger sup- 
port and a nonskid sunpad. Over- 
all, the Rush ($8695) lives up to 
its Regal name and image, which 
has come to stand for quality and 
family fun. — Joe Skorupa 
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OMC TURBOJET 



This year, OMC followed suit by in- 
troducing three versions of a 2-stroke 
jet package called Turbojet, available 
in 70-, 90- and 115-hp models. It, too, 
uses an outboard powerhead fitted to 
a jet pump in a vertical configuration. 

With engine availability no longer a 
problem, the genie has been let out of 
the bottle, and an increasing number 
of hoatbuildevs are moving to capital- 
ize on last year's successful launch of 



the Bayliner Jazz, Sea Ray Rayder 
and the Boston Whaler Rage, which 
was the first of the new generation of 
minijets. 

With names taken right out of the 
hipster's dictionary of slang, the new 
fleet of jet boats wear names like 
Blast (Baja), Fling (Four Winns), 
Rush (Regal) and Sizzler (Sunbird). 
Obviously, traditional boatbuilders 
see jet boats as a way of cashing in on 
the personal watercraft phenomenon 
and a way to get new blood into the 
boating ranks. 

Regardless of what they're called, 
the new jet boats are plenty of fun. 
They're also interesting from a design 
standpoint. The Regal Rush, powered 
by a Merc SpoiUet, is a stylish spoits 
sedan (see Drive Report on page 71), 
while the Four Winns Fling ($8800) 
is built on the company's signature 
Stable-V hull and is powered by 
OMC's torquey 115-hp TurboJet. 




MERCRUISER 454 MAGNUM EFI 



More EFI 

One big advantage of EFI is the abil- 
ity to just turn the key and go, much 
like in a car. No waiting for it to warm 
up, no fiddling with chokes and no 
engine dying at inopportune times. 
Other benefits include better fuel effi- 
ciency, cleaner emissions and instan- 
taneous throttle response. 

Despite the wealth of positive fea- 
tures, the emergence of EFI on stem- 



DRIVE REPORT 

Correct Craft 
Ski IMautique 
Paragon 

• A true showstopper at the recent 
fall boat shows was Correct Craft's 
Ski Nautique Paragon, a classic 
wooden boat with fit and finish like a 
hand-built exotic automobile. 

After climbing behind the wheel 
and hitting the throttle, I quickly found 
that the Paragon is not just another 
pretty face. It accelerates with au- 
thority and pulls button-hook turns at 
top speed. With its 351-cu.-in. V8 in- 
board, it accelerates to 30 mph in 
just over 5 seconds and hits top-end 
speeds in the mid-40s. which is fast 
enough for barefoot skiing. Overall, 
the Paragon exhibits the skiable 
qualities that make Correct Craft a 
top contender in competitive skiing. 

Additionally, the boat has the 
warmth of real wood, glove-soft 
leather upholstery and hand-oiled 




teak trim. The Honduras mahogany 
topsides are mounted with stainless 
screws and bunged with matching 
wood plugs. For high gloss and pro- 
tection, the hull is covered with six 
coats of Spar varnish. 

One last point: In addition to being 
able to effortlessly pull slalom skiers 
through a buoy course, the Paragon 



can rock out with the best of them, 
thanks to its powerful stereo system 
complete with two 4-channel amps, 
multiple speakers and a 10-disc CD 
changer. Interested boaters should 
check out the Paragon quickly, since 
Correct Craft, which is based in Or- 
lando, Florida, will build fewer than 30. 
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drive engines has been painfully slow. 
High production costs have been cited 
as the culprit by manufacturers. For- 
tunately, 1994 seems to be the turning 
point. Several new stemdrive engines 
and outboards have been added to the 
EFI picture, and several more are on 
the horizon. 

From a sheer excitement stand- 
point, the most notable EFI introduc- 
tion is the MerCruiser 502 Magnum 
Blackhawk package. The new Black- 
hawk drive is a high-performance, 
twin-prop counterrotating surface 
drive that's designed for blazing 
single-engine installations. Because it 
represents a unique combination of 
complex technologies, the Blackhawk 
is a PM Design & Engineering Award 
winner for 1994. (See Drive Report on 
page 74.) 

MerCruiser announced another 
EFI contender this year in the form 
of a 454 Magnum EFI inboard engine 
for cruisers, which is rated at 385 
propshaft horsepower. Like the 502 
Magnum engine, it's also fitted with 
the Cross Ram EFI system. The big- 
block 454 is available in a Tournament 
Ski inboard package, too. 

OMC has a new EFI addition to its 
sterndrive lineup, the 351 HO model 
based on the Ford 5.8-liter V8 block. 
This new package is rated at 270 
propshaft horsepower and has multi- 
port EFI controlled by OMC's Spit- 
fire management system. 

OMC also has a new drive unit 
that's coupled to a series of Ford en- 
gines ranging from the 3.0-liter 4- 
cylinder to the 5.8-liter V8. The drive 
features the slim lower gearcase from 




the King Cobra drive and a cone- 
clutch transmission, which precludes 
the need for an intermediate shift 
cable and a shift-interrupt switch. 

In a related introduction, Volvo 
Penta has come out with a new series 



of SX drives that feature its proven 
cone-clutch transmission and a new, 
slimmer lower gearcase. These drives, 
too, are coupled to Ford engines that 
range from the 3.0-liter 4-banger to 
the 5.8-liter V8. If the Volvo Penta 



DRIVE REPORT 

Cobalt 24X And 
Volvo Penta 
820/DPX 

• When the dark Canadian clouds 
moved in. the light drizzle turned to 
hail, but I was determined to finish my 
test of the new Cobalt 24X. The 
speedometer leveled out at 71 miles 
per hour, and with a stinging face, 
I headed for the shelter of a 
warm Toronto-area marina. 

It wasn't the easiest test I've 
conducted, but it was worth the 
effort. The 23-ft. 10-in,-long 
and 8-ft.-wide 24X is a lim- 
ited-edition, high-performance 
Cobalt that's equipped with Volvo 
Penta's new powerhouse, the 820/ 
DPX engine — a match made in sport- 
boat heaven. 

As most boaters know. Cobalt 
quality is second to none, and this is 
evident in the wood-grain dash, rich 
upholstery, full instrumentation and 




Sony io- 
dise cd player 
mounted on a 
floating suspen- 
sion. Combine this 
with the 820/DPX stern 



drive and you ve got 385 horses 
pushing this thoroughbred to a new 
level of performance — rocket-like 
hole shot and the smoothest corner- 
ing/handling in its class. 

Check out this boat quickly. Cobalt, 
of Neodesha, Kansas, will build about 
20 of the $61 ,631 boats, and 1 0 have 
already been ordered. — J.S. 
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and OMC drives sound similar, it's be- 
cause the companies made an agi'ee- 
ment last year to share technology 
and production facilities. 

In addition to the SX drives, Volvo 
Penta has two new EFI motors, and 
both are based on Ford blocks — the 
5.0-liter and the 5.8-liter — which fea- 
ture multiport fuel injection. The 5.0 
Fi is rated at 215 propshaft horse- 



BAYLINER 1401 CAPRI 



power, while the 5.8 Fi pumps out 
255 horsepower. OMC has similar 
engines. 

Saltwater Outboards 

Offshore anglers should be happy to 
learn that engine manufacturers have 
made saltwater outboards a top prior- 
ity. The impressive new motors bris- 
tle with the latest corrosion protection 



and are geared to produce the low- 
end grunt demanded by offshore skip- 
pers. Also, they pump out more elec- 
trical current than ever before to 
power a full boat's worth of navigation 
and fishing electronics. 

Mercury has unveiled a new 3.0 
Litre saltwater outboard in both Mer- 
cury and Mariner trim. The new en- 
gine is rated at 225 horsepower and 
features a 60 °V, one-piece cowl and 
loop-charged induction. (See Drive 
Report on page 75.) 

The Yamaha entry in this category 
is the Saltwater Series 225-hp V76X, 
which features a 76° block with an off- 
set crankshaft and torsional damper 
for smooth operation. It also has a 
concave piston design for a boost in 
power and a Cross Induction Intake. 
To keep the electrical power charged, 
the new 225 is fitted with a 3-phase 
alternator that develops 35 amps at 



DRIVE REPORT 

MerCruiser 502 
EFI Blackhawk 

• We. the few brave members of the 
elite corps of professional boat 
testers, often find ourselves unwitting 
dupes as we climb into very fast 
boats at the hands of others. Imagine 
the trepidation, then, as we recently 
went for a spin in an exotic Eliminator 
22 Daytona powered by a fire-breath- 
ing MerCruiser 502 (415-hp) EFI 
Blackhawk. On the first run on Lake 
Perris, in California, the boat easily hit 
94 mph. On subsequent runs, it 
nudged the century mark before this 
intrepid tester's courage ran out. 

It's easy to see why the Blackhawk 
drive, coupled to MerCruiser's 502- 
cu.-in. block with Cross Ram EFI. 
is one of the most exciting perform- 
ance developments to come along 
in years. By itself, the surface-pierc- 
ing Blackhawk reduces drag by a 
phenomenal 85% to 90%, and its 




counterrotating props also cure chine 
walk and crabbing problems inherent 
in fast, single-engine boats, 
lustrating this point is the re 
cent record set by 
an Archer Marine 
Scarab, driven by 
Nigel Hook, pow- IT 
ered by a 468-cid 
Chevy/Blackhawk^^'*' 
combination. The 
26-ft. Scarab achieved 93.17 



mph in Offshore Class A, 
and upped the previous 
record by 10 mph. This same 
boat was also the 1993 APBA 
Western Division Champion. — J.Y. 
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WOT, 25 amps at 1000 rpm and 20.5 
amps at idle. Accompanying the new 
motor is a new fuel-flow management 
system, which is unique in the indus- 
try and is another 1994 PM Design & 
Engineering Award winner. 

Though technically not tagged a 
saltwater or offshore motor, the new 
Suzuki 200 EFI fits nicely into this 
category. The 164.3-cid 60° V6 power- 
head features an industry-leading 
digital electronic fuel-injection system 
and Suzuki's MicroLink computerized 
ignition. 

Emerging Trends 

The party platform design seems to 
be a natural metamorphosis of the 
pontoon boat. It's a very practical de- 
sign, particularly for those who like to 
entertain but also like a little per- 
formance to cut loose. 

Based on last year's success with 
the 220 Sonesta deck boat. Chaparral 
will soon introduce a 250 sterndrive 
Sonesta loaded with the kind of stuff 
party hosts demand. The 24-ft. 6-in.- 
long 250 is equipped with such live- 
aboard amenities as an enclosed head, 
freshwater supply, galley, cockpit 
table and bimini top. Fit the big party 
animal with a camper top and it can 
double as a floating condo. 

One of the most interesting ski 
boats to come along in years is the 
MasterCraft MariStar 225 VRC 
($28,993), which is powered by an aft- 
mounted Indmar LT-1 EFI engine 
that delivers prop power through a 
V-drive transmission. Conventional 
inboard ski boats typically have a cen- 
ter-mounted V8 engine, which has de- 
sirable skiing attributes but limits in- 
terior room. MasterCraft designed 
the V-drive model to achieve the same 
ideal wake and low-spray characteris- 
tics but with a big boost in interior 
roominess. 

With the introduction of the 1700 
Flats, Stratos continues its move into 
the saltwater arena with a model 
aimed at the hottest category in fish- 
ing — the flats boat. Flats boats are 
shallow-water wonders that are stur- 
dy enough to handle rough saltwater 
and versatile enough to work well in 
freshwater, too. The 16-ft. 4-in.-long 
and 6-ft. lO-in.-wide 1700 Flats 
($14,125) has a draft of only 10 in. and 
a weight of only 995 pounds. Standard 
features include a circular baitwell, 
pop-up cleats for a snag-free deck 
surface, compass, fish boxes, built-in 
rod lockers and plenty more. It's rat- 
ed to handle up to 115 hp. 

Entry-level boats are the primaiy 
beneficiaries of this year's emphasis 
on minijets and small flats boats. For 
those looking for a more traditional 
runabout, Bayliner has a new 1401 
Capri ($5995), which is a closed-deck 





sijoilboat with distinctive 
styling. The Capri is 
powered by a 50-hp 
Force outboard, and 
measures a shade 
more than 14 ft. long 
and slightly less than 
6 ft. wide. It weighs 
only 960 pounds. 
As you can see, it's a 
l)anner year for the marine in- 
dustry. As opposed to the expensive 
flash and dash of previous years, 
1994 is taking shape with innovative 
products aimed at making time on 
the water i-asier, more comfortable, 
safer, moi-e efficient and, perhaps 
most important, more fun. VM 



DRIVE REPORT 

Mercury 3.0 Litre 

• From behind the wheel, it's hard to 
tell the difference between an old 
225-hp outboard and a new one — 
unless there's something new like 
EFI to change the mix. Under the 
cowling, it's a different story but, ba- 
sically, 225 hp is 225 hp. 

And yet when I throttled the new 
Mercury 3.0 Litre (185 cu. in.) for- 
ward, it popped the heavy Robalo 
22-ft. walkaround on plane without 
noticeable effort. It also demonstrat- 
ed surprising acceleration and a top 
speed in the low 50s. 

For a few years, big Mercury V6 
outboards lagged behind the com- 
petition, but with the 3.0 Litre (also 
available in Mariner trim) Merc has 
moved to the front again. Features 
include a 60° V design, loop charging 
and a one-piece bucket cowl. With 
a nod to the increasingly important 
saltwater market, 20-in., 25-in. and 




30-in. shaft lengths are available. 

Merc makes use of the lost-foam 
casting process in the 3.0 Litre to re- 
duce bolted-on parts, and uses a 
low-copper aluminum alloy to reduce 
corrosion. The electronic engine 
management isn't quite EFI, but it's 
the next best thing. — J. S. 
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The best of this year's hot new marine toys. 

BY MARK WEINTZ 

• Who needs virtual-reality games when real life is so spectacular, 
especially in boating? Taking real-life toys out for an adventui'e on 
the water generally beats anything you can do with high-tech games. 
For example, you can now buy a satelUte-Unked navigator — a GPS 
(Global Positioning System) unit — that tracks five sateUites and fits 
in your shirt pocket. You can pull a suitcase-size boat out of the closet 
and go to the lake for a day of waterskiing. And you can fish selected 
bottom structure all over the lake without ever touching the trolling 
motor, thanks to a new unit that's pi-ogrammable and robotically 
controlled. 

What else? There are new pieces of equipment and accessories that 
make boating faster, safer, easier and more fun than ever before. So, 
as we head into the warmer months of spring, keep in mind there's 
nothing virtual about boating and let the real-life games begin. 



Robo-Prop 

There are fish suspended on 
a ledge below the surface. 
Problem is the 12-ft. ledge 
zigzags all over the lake. 
To stay on the depth mark, 
all you have to do Is 
preset the Pinpoint TDP 
3700 (SI 599) and It 
robotically follows the 
contours of choice. This 
smart trolling motor — made by 
Pinpoint, 910 Bern Ct., San Jose, 
CA 95112 — has 50 pounds of 
thrust In Its current freshwater 
configuration. A saltwater 
model Is planned for '95. 




Closet Boater 

Forget diy-docks, trailers and other typical boat storage. Just fold the 105-pound 
Fastroller 380 Zodiac ($3515) into the size of a suitcase and stash It In your closet. 
Inflated, the Fastroller 380 Is 1 2 ft. 6 In. long and can accommodate a 25-hp 
outboard. To make the boat rigid for better performance, it has a unique high- 
pressure Inflatable floor — an Industry first. Contact Zodiac of North America, P.O. 
Box 400, Thompson Creek Rd., Stevensvllle, MD 21666. 




One Belt Fits All 

Until now, the only thing to do 
when an engine belt popped was 
to get out the toolkit, find a spare 
belt and dive into the motor com- 
partment. No more. The SeaiVlaster 
Emergency Master Belt ($29.95| is a 
multilink temporary repair belt that 
can be snapped quickly into place 
without tools or cutting. The 
SeaMaster belt is reusable, and Is 
distributed by Nordic iVIarlne, P.O. 
Box 611, Crompond, NY 10517. 
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Map In 
The Box 

The Lowrance handheld Global Map Sport 
($699) Is about the size of a Star Trek 
tricorder, yet the waterproof GPS navigator 
not only performs standard route plotting 
and tracking, but also displays map screens 
that geographically show you where you are. 
With the purchase of a Map-Unk Cartridge, 
over 7000 highly detailed charts are available 
for display. Contact Lowrance Electronics, 
12000 E. Skeily Dr., Tulsa, OK 74128. 

[More Great Gear on page 78/ 



END-OF-SEASON SALE. SAVE ^50. 



The official military issuE 
genuine leather a-2 flying jacket 



ACTNOWI 

A piece of American History is ON SALE! 

From World War II to Desert Storm, the A-2 Leather Flying 
Jacket is one of the most famous pieces of battle gear in history. 
During World War II, the brave pilots of the U.S. Army Air Corps 
relied on the A-2 for protection and comfort. The A-2, updated 
to current military spec's, was worn by our U.S. Air Force pilots 
in the Gulf War, too. Lightweight and comfortable yet "tough 
as nails," the A-2 identifies its wearer as one of an elite, 
brave breed of fighting men. And now, for a limited 
time, you can acquire the A-2 for only $199,* that's 
$50 off regular price. 

Genuine Military Issue. 
Not a Commercial-Reproduction. 

Cocq)er Sportswear was an original supplier of the 
A-2 's worn by America's Vferld War II flying heroes. 

When the Air Force recendy 
recommissioned the A-2 
after 45 years of retiiement. 
It awarded the first open-bid 
contract to none other 
than Coojjer Sportswear. 
Now, you can own the very 
same jacket issued to U.S. Air 
Force pilots. Not a reproduction 
and not a look-alike copy — Ms is the genuine article.' 
Available exclusively from Willabee & Ward. 

Proudly Made in the U.S.A. 

The Cooper A-2 is made in the U.S.A. using materials and 
production methods specified by the U.S. Air Force. Premium 




MADE 



rr 



goatskin ensures ruggedness and great looks. 
Knitted cuffs and waistband and a spun 
cotton-blend lining ensure draft-free comfort. 
Details include regulation snap-down collar, 
shoulder epaulets, and roomy snap-close pockets. 
You'll also receive a certificate of authenticity 
stating that yours is a U.S. Air Force A-2. Battle- 
proven and built for long life, the Cooper A-2 actually gets better- 
looking with age. 

Save $50 Off Regular Price. 
Payable in Convenient Monthly Installments. 
The Cooper A-2 Leather Flying Jacket — normally $249 — 
can be yours for just $ 199,* payable in five convenient monthly 
installments of $41.70 charged to your credit card. Your satis- 
faction is guaranteed. If you are not completely delighted with 
your jacket, simply return it in original condition within 30 days 
for exchange or refund. Take advantage of this remarkable 
cnd-of-season sale. Order today. Available in sizes 34-52 regular 
and long. Call about larger sizes (to 60) available for $50 more. 
(For best fit, order one size larger than your normal jacket size.) 




Accept no substitutes! 
This is tlie actual Cooper A-2 jacket supplied 
to the United States Air Force. 



Have questions about sizing? Call us - 
Quantities arc limited, so call now ! 

Phimt- onliTs normalK shipped nt-xi husines.s day. 

r 



CAIX TOIX-FREE: 1-800-331-1858 EXT. 636-574 



we'll fit you over the phone. 
Plus S9.50 shipping/handling 
© 1993 MBI 



Wdlabee&Ward 
47 Richards Avenue 
Norvralk, CT 06857 



CALL TOLL-FREE: 

Please send me 

Jacket(s). 

Size (Even sizes 34-52): 




1-800-331-1858 EXT. 636 574 
_ Cooper A-2 Genuine Leather Flying 



□ Regular □ Long 



Charge each of 5 installments of $41.70* ' to my credit card. 
□ MasterCard □ VISA □ Discover □ Am. Ex. 



Satisfaction Guaranteed 



Credit Card » 



Exp. Date 



Name. 



(PLEASE PRINT CLEARLy) 



Address. 



Clty/State/Zip_ 



Signature 

(All (xd«r« subject to »cc*pt>nc«.} 

□ I prefer not to use a credit card and will pay by check. Enclosed is 
my check for $199 plus $9 50 shipping/handling, a total of $208.50.** 

** Applicable sales lax, if any, will be billed with shipment. 
Higher shipping/handling outside U.S. 
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GREAT GEAR 



Splash And Flash 

WeUet, one of the pioneers of sit-down water 
bikes. Is back with a new line of splashy minljets. 
Now a part of MasterCraft, the 1 994 WetJet 
line begins with the Duo 200 (S4595), which is 
equipped with a torquey 50-hp Brut engine — so 
it's not necessarily for beginners. Other models 
Include the Duo 300 and the Duo 300 Kraze. A 
Trio 300 model is planned for next year. Contact 
WetJet, 869 Binfleld Rd., Maryvllle, TN 37801. 
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Where's My Line? 

When you rig the new Interline rod by 
Oaiwa, you actually put the line inside 
the rod. The sleek, graphite composite rod has no rod guides. 
Just an entrance channel that leads Inside the hollow rod. The 
Innovative design, which is Intended for use with downrlggers 
and dipsy divers, ensures that the line moves In a perfect arc 
with no stress points and no way for the line to get tangled. 
Suggested retail is from $139.95. Contaa Daiwa Corp., 7421 
Chapman Ave., Garden Grove, CA 92641. 



Ready, Set, Go 

All hell breaks loose when a fish 
hits bait. Amid the chaos, 
someone reaches for the rod, 
pulls It out of the holder and gets 
ready to fight. The new Pole 
Setter by Rupp (4761 Anchor 
Ave., Port Salerno, FL 34992) 
quickens this process by allowing 
the angler to pump the rod 
before lifting it. A spring-loaded 
hinge allows the rod to be pulled 
backward in place. This feature 
also alerts anglers that bait has 
been hit. Price for the new Pole 
Setter is $ 199.95. 



Bring 'Em Back Alive 

Every fisherman, either those using live bait or those In catch-and- 
reiease tournaments, has experienced the belly-up syndrome 
during warm months. Fish are very sensitive to temperature 
changes, a problem Crestllner Boats has overcome with Its Enviro- 
System, which chilis baitwell water to about 50°F by pumping It 
through a radiator coll Immersed In ice. it's available for $275 on 
Crestllner Boats, 609 13th Ave. IM.E., Uttie Falls, MINI 56345. 




New Highs And Lows For Sterndrives 

Outboard owners have been using jack plates to lower the 
engine for solid prop bite and then raising it up for speedy top 
end. With Stern Jack (SI245) by Land & Sea, MerCrulser Alpha 
Drive owners can now do the same. The unit adds 8 in. of 
setback while providing 2 in. of 
vertical travel. Tests Indicate the unit 
adds significantly to top end and 
provides better control in turns. 
Contact L^nd & Sea, P.O. Box 96, 
North Salem, NH 03073. 




Wild Thing, You Move Me 

You've never seen an Inflatable like the Wild Thing Explorer, 
which has an egg-shaped see-through hull and bulbous 
tallflns. Fitted with Just a 15-hp outboard, the runaisout can 
zip along at Just under 30 mph and turn on a dime. It weighs 
93 pounds, and Is II ft. long and 6 ft. wide when Inflated, 
it's rated to carry up to 1085 pounds, it comes with hand- 
grips, seat and foot pump for a suggested retail price of 
$2699. Contact Wild Thing of North America, 3250 Army 
St., San Francisco, CA 94 1 1 0. IM 
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CAR CLINIC 

BY MIKE ALLEN, 

Associate Automotive Editor 

Keeping A 
Constant Velocity 

I just had my brakes worked on. The 
Pontiac dealership's mechanic says 
that one of the rubber covers over 
an axle joint has gone bad. He wants 
almost $500 to fix it. This is on a 1988 
Pontiac Lemans that is probably only 
worth a little more than twice that 
amount. Help! 

The really sick part is that 1 paid 
more than $200 to get these rubber 
things replaced only a couple of 
years ago. 

H. ANANE 
PRINCETON, N.I 

The mechanic, correctly, wants to re- 
place not only the rubber boot, but 
also the constant-velocity joint in- 
side of it. Judging by the symptoms 
you give in the unpublished part of 
your letter (a clicking noise from 
that corner of your car when negoti- 
ating tight corners), the joint has 
digested enough dirt from the road 
to be worn out. 

CV joints are normally very long- 
lived items that don't need to be re- 
placed for the life of the vehicle. But 
they do need occasional repacking 
with fresh grease. Their normal fail- 
ure mode is when the rubber boot 
tears, letting the grease out and the 
rest of the world in. 

Are you sure both axles had the 
boots replaced ? Or perhaps the now- 
failed boot was damaged by debris 
from the pavement. 

At any rate, it's time to replace the 
CV joint. The bad news is that Pon- 
tiac's prices for this part are enough 
to take your breath away. I show a 
list price at the dealership of $386. 
That's about four times the price of 
a comparable part on most other 
cars. Chalk that up to the Korean- 
built Lemans, built for General 
Motors by a firm called Daewoo, 
which lacks any parts commonality 
with the rest of the GM product line. 
And you thought you were buying 



an inexpensive, low-cost-of-owner- 
ship car, right? 

All is not lost. I started checking 
around for you. Dana Corp. is a 
large remanufacturer of driveline 
components. They list a remanu- 
factured axle — with both inner and 
outer CV joints, prelubricated and 
with boots installed — for about 
$185. Several other companies also 
list remanufactured axles for this 
application, but only Dana seemed 
to actually be able to supply one. 

The remanufacturing process in- 
volves remachining the grooves in 



both the inner and outer housings 
and cage several thousandths of an 
inch deeper, and then reassembling 
with slightly larger ball bearings. It 
gives you a CV joint that is every bit 
as good as a new one. Your mechan- 
ic should be able to install an axle in 
less than an hour. 

Those of you who care to work on 
your own cars take note: Do not dis- 
assemble CV joints while in the 
process of cleaning or inspecting 
them. It's tough to get them clean, I 
know. If you must remove the balls 
to inspect them, do so one at a time 
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by tilting the cage just far enough to 
pry one out. If you do actually take 
the joint completely apart, you'll 
have a very tough time getting it 
hack together. (Don't ask how I 
know this. But even my dog blushes 
when I use some of those words.) 

ALLDATA 

In the November '93 issue I men- 
tioned a firm called ALLDATA, 
which maintains a database of ser- 
vice and repair information. They 
sell this information largely to inde- 
pendent repair shops on a CD-ROM 
database. They also have a dial-in 
service available by computer mo- 
dem. I use ALLDATA extensively 
here to assist in writing this column 
and the rest of the maintenance and 
repair pages in PM. The phone 
number we printed in that column 
was incorrect, the correct number is 
(800) 829-8727, Ext. 3052. IM 



DO YOU HAVE A CAR PROBLEM? 

Just ask Mike about it. Mail your question to Car 
Clinic, Popular Mechanics, 224 West 57th St., 
New York, NY 10019. While letters, faxes or phone 
calls cannot be answered individually, problems 
of general interest will be discussed in the column. 



Tattoo, Anyone? 

• Well, not a tattoo actually. But it's some- 
thing just as permanent. I helped a friend re- 
assemble an en- 




7^ CAR 
CAT 
TIP 



gine last week. 
Nice fellow, very 
methodical. He had carefully sorted all of the 
valvetrain pieces so he could reinstall all parts 
in their original positions. Ditto for the rods and 
pistons. This is important, because once a 
wear pattern has established between two 
parts, it must be maintained. If you reassemble 
parts in different positions, wear rates will be 
high until a new pattern is formed. 

Back to my friend. He'd carefully marked all 
of the bottom-end pieces — with a felt pen. 
Sigh. Felt pen washes off in the hot tank, or 
even in the cleaning solvents. 

We managed to get all the rod caps on the 
right rods, and all the main-bearing caps in or- 
der. But as to which rod went on which piston, 
and which hole the assembly went into. . . 

Get a small punch or a numbered stamp and 
use it on some unstressed area of these com- 
ponents as you disassemble any engine — near 
the parting line of the rod or on the pin boss in- 
side a piston. 



THE LIFESTYLE RESOURCE 



IMPROVED ROOM HEATER 
BEATS THE OTHERS COLD 

Ordinary room heaters can leave you 
with uncomfortable hot or cold 
spots and heat wasted on the ceiling. 
The Vornado EVH Portable Heater sur- 
rounds you with soothing, evenly dis- 
tributed heat. Its unique vortex air- 
movement system creates a whirUng beam 
of warm air that quickly circulates gentle 
warmth throughout your whole room. Easy to 
use. Just dial your desired room temperature, and 
Vornado's innovative "Constant Comfort Control" automatically varies 
heat output and fan speed to maintain your comfort. No fiddling with 
controls. No annoying chcking on and off. Whisper-quiet and worry-free. 
Built-in tipover and overheat protection. Non-glowing heating elements 
and cool-touch cabinet — safe around children. Easy-to-reach, top-mount- 
ed controls for precise temp settings, energy-saving heat output of 1,000 
or 1,500 watts, auto-fan, lighted power switch. Compact (12"x 11" x 10"). 
Easy to carry. Weighs 4-1/2 lbs. Made in USA of tough thermoplastic for 
years of use. UL listed. Mfr's 1 yr ltd. warranty. $99.95 #4990. 
Add $11.95 for shipping, handling, insurance and apphcable taxes. 




A QUANTUM LEAP FORWARD 
FROM ELECTRIC BLANKETS 



The Sunbeam Bedwarmer elevates sleeping comfort to the highest 
level ever Fitted mattress pad goes under your bottom sheet — not 
over your body like an electric blanket — to warm you faster, more effi- 
ciently Its exclusive Personal Monitoring System" acts like hundreds of 
tiny thermostats to sense and satisfy the warmth requirements of each 
square inch of you. As you shift, three graduated warming zones deliver 
more heat to your icy toes, less to your toasty upper body — the way you 
naturally like it. Lighted heat-level controls. Machine washable. 
UL Listed. Backed by exceptionally long Mfr's 5 yr. ltd. warranty. 
FITTED SIZES: Twin $59.95, (Add $8.95 for shipping, handling, insur- 
ance and applicable taxes.) Full $79.95, (Add $11.95.) Queen/dual 
controls $99.95, (Add $11.95.) King or California King/dual 
controls $129.95. (Add $14.95.) #5180. Not recommended for sofabeds, 

waterbeds, or adjustable beds. 




1. Heatlen Zone 



2. Moderate Heal Zone 



3. Warmetl Zone 
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DEPT. PMXBH04: 4184 TAYLOR ROAD. BATAVIA.OH 45103 



CREDIT CARD OROERS- 
CALL TOLL FREE 24 HRS. A DAY 



800-872-5200 



TO ORDER BY MAIL: 

•Send us a letter to the above address specifying the Item number, dept. code, and quantity of each item. 
•Total the amount, add delivery charge. Make check or money order payable to: THE UFESTYLf RESOURCE. 
•For MasterCard, Visa and American Express Include your full account number, expiration date and signature. 

Canadian residents we C3r> o.';.'y p/'o/^e orders. 



ORDER WITH CONFIDENCE 
'No risk 30-day return privilege. 
•Most orders ship within 24 hours of receipt. 
'Credit Card orders billed only upon shipment. 
' We mill not sell or rent your name to anyone! 



THE MEDIA OEVEUjPMEMT GROUP 



elH3 MS2 UVBnilEMEin' 
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SATURDAY MECHANIC 

SILENCING SQUEAKS AND RATTLES 



BY DON CHAIKIN, Contributing Editor 



• You slide the new Frank Sinatra 
Duets disc into your car's CD player 
and smile as you set the volume 
and balance while Luther Vandross 
and Frank modernize the lyrics of 
The Lady Is A Tramp. Then you 
cai'efully adjust the gi'aphic equalizei- 
to match the tone to your mood and 
get ready to head for work. As 01' 
Blue Eyes and Ai'etha start tearing 
into What Now My Love, you start 
moving. But as soon as you hit 30 



miles per hour, the delicate balance of 
vocals and instrumentals are shat- 
tered by an unremitting creaking and 
squeaking coming from somewhere 
inside the car. 

Rattle while you roll 

Sooner or later in the life of any car or 
tnick, the toll of miles and hard work 
create a vai'iety of annoying squeaks, 
rattles and groans. As irritating as 
these noises can be, however, tracking 



down the source and eliminating it 
can be even more irksome. However, 
if you work methodically and logically, 
you will find that with diligence and 
time, you can retui-n your car's amil- 
like solidity and vault-hke quiet. 

Due to minor inaccuracies or even 
sloppy mistakes that may occur dur- 
ing manufacture, some cai-s and tracks 
can come from the factory with an 
uritating squeak or hard-to-stop rat- 
tle. It's not bevond the abilitv of a 
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Reattach a loose trim strip using special trim adhesive. Apply the Tighten the bolts that hold the seats to the car floor. Also checi< 
glue sparingly to the bacic side of the trim only. for slop between the seat track and the mounting bracket. 



careful do-it-yourselfer to right what 
the factory may have done wrong. 

Whether your vehicle's squeaks or 
rattles have developed just recently 
or have always been a part of your 
ownership experience, their elimina- 
tion is the same. And the first step in 
quieting these unwanted noises is to 
determine which general area in the 
vehicle a particular noise is emanat- 
ing from. 

Is the noise from inside the passen- 
ger compartment proper? If so, is it 
from the front or the rear? Is the 
noise coming from within the struc- 
ture of the vehicle — possibly a door or 
the cowl area? Is the sound coming 
from the cargo area or the trunk? Or 
is the noise coming from the exterior 
— somewhere on the sheetmetal itself? 

Besides determining the source of 
the noise, you must also determine its 
cause. Squeaks are generally caused 
by pieces rubbing tightly together. 
Rattles are caused by something 
bouncing back and forth against an- 
other part. 

Naturally, you can quickly pinpoint 
a noise from a specific component if 
you hear the noise only when that 
component is working. For example, a 
tight bearing in the heater fan or 
blower motor will only squeak or 
shriek when the blower fan is operat- 
ing. Most irksome noises tend to 
prove somewhat more vexing to find, 
however. 

Starting on the outside 

If you hear a noise when you're dri- 
ving with the windows open that you 
don't hear with the windows closed, 
there's a good chance the sound is 
coming from the outside of the car. 
Don't jump to conclusions, however, 
the sound can also be coming from in- 
side the door — caused by the window 



being down, inside the door. 

To help verify that the sound is 
coming from the outside of the car, 
try driving past a helper who's stand- 
ing on the curb listening for the noise. 

Rattles that are heard coming from 
the car's exterior are almost always 
caused by a loose piece of trim. If 
your car or truck has side moldings, 
inspect the entire length of each piece 
of molding. Modern trim strips are 
attached to the car by adhesive. If you 
find that a section of molding has 
come loose and is flapping back and 
forth, simply reglue it to the sheet- 
metal. 

On older models where the trim is 
held by retaining clips, get new clips 
at an auto-body supply parts store or 
the dealer's parts department. Re- 
move the stub of the broken clip irom 
the sheetmetal and the retaining tab 
fi'om the trim strip. Slide the retainer 
into the trim strip, and then press it 
into place in the sheetmetal. 

Other likely sources of an exterior 
rattle are the sections of a luggage 
rack — if your car is equipped with 
one — body-mounted sideview mir- 
rors, trim bezels around lights, the 
grille and even hcense-plate brackets. 
Walk around the vehicle and gently 
tug and push on each exterior piece 
that might conceivably be loose and 
rattle as you drive. 

Speed-dependent noises 

Some rattles and squeaks simply hap- 
pen when they do, seemingly with 
their own frequency and regularity — 
or lack of it. Other noises, however, 
are clearly motion dependent. A rat- 
tle may increase in frequency as vehi- 
cle speed increases, for instance. Or a 
squeak may happen only when the 
springs are compressing or rebound- 
ing. Noises that occur or vary with 



specific circumstances are easier to 
locate than those that seem to follow 
no logical pattern. 

If there's a rattle that stops when 
the vehicle is at rest but gets faster 
as you drive faster, check each wheel. 
If your vehicle has wheel covers, re- 
move each one to be sure that there is 
nothing loose inside the wheel cover 
— possibly a lugnut or even some peb- 
bles or other misplaced debris. 

If the wheel covers are empty, in- 
spect the brakes and the bearing 
hubs. A loose spring, cotter pin or 
even a small rock that's loose inside 
a brake drum will rattle around as 
you drive. A wheel bearing that is 




Tighten trim plates at the door sills, mak- 
ing sure any wires underneath are secure. 
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someone is sitting in the seat, check 
under the seat for something rolling 
around on the floor. Also check that 
any wiring clips — such as for the seat- 
belt sensor — are securely attached to 
the seat spring or frame. 

A rattle that sounds like it's coming 
from the bottom of the door may ac- 
tually be from a loose door-sill plate 
or a loose wire retainer beneath the 
sill plate. 

A rattle from a door or the rear 
parcel shelf may be due to a loose 
radio speaker or speaker cover grille. 
Simply tighten it. 

However, despite these easy-to- 
reach repair problems, it seems that 
many annoying noises are from within 
doors and behind the dash. 



away any plastic vapor liner to gain 
access to the inside of the door. 

Likely noisemakers inside the door 
include the door-lock actuating rod, 
the lock mechanism itself and the win- 
dow-lift assembly. Use foam spacers 
to hold the actuating rod in place 
while allowing it to operate. Check the 
snugness of the lock- and window-lift 
assemblies. Tighten — without over- 
tightening — them. Also check in the 
bottom of the door for misplaced 
screws or washers left over from the 
car's assembly-hne days. After you're 
certain that nothing inside the door is 
loose, replace the vapor liner and the 
trim panel. Be sure to securely re- 
attach the trim panel, or it will cause 
a new rattle. 




beginning to fail will also rattle before 
it shrieks. 

If the noise occurs while cornering 
hard or while going over bumps, try 
rocking each corner of the vehicle 
hard in turn and listening, or raise 
each comer of the vehicle, place it on 
safety stands and then try prying up 
hard on each wheel and tire using a 
long 2x4. 

A loose shock-absorber mount or 
suspension bushing will rattle over 
bumps. Dry suspension bushings may 
squeak and creak as you drive — try 
lubricating a suspect bushing with 
some aerosol silicone and repeat the 
test. If the lubrication stops the noise, 
you've found the squeak. 

Though a loose exhaust system 




The door-latch actuating rod may be rattling Inside the door. 
Small foam spacers on the rod keep the rod off the door's metal. 



tends to clunk more than rattle, don't 
overlook each muffler clamp and 
hanger. One loose bracket or clamp 
will rattle around on the otherwise 
tight exhaust pipe. 

An engine-speed-related noise may 
indicate something loose in the engine 
compartment. Check that all mount- 
ing brackets for major engine-driven 
accessories and for small things like 
the throttle cable are all snug. 

First-Class cabin 

Noises inside the passenger compart- 
ment can prove to be more elusive to 
pinpoint and silence than those from 
outside. To help establish the source 
of a squeak or rattle inside the car, sit 
in each seat while someone else drives 
the car. 

A rattle that seems to come from a 
seat, usually when the seat is empty, 
is probably caused by a loose seat 
mounting. Check the mounting bolts 
of the seat frame to the floor as well 
as the seat track to the mounting 
frame. 

If the noise happens even when 



Tighten the door-lock mounting bolts from Inside the door. Also 
check the window-lift mechanism and all wiring connectors. 

Rattles behind the dash may be 
from loose mounting bolts, loose wire 
retainer clips or loose actuating rods 
from the heater controls. Check that 
the radio and all switches are tightly 
mounted. 

Various and assorted squeaks in- 
side the passenger compartment can 
be traced to loose or improperly in- 
stalled plastic trim pieces. Hard plas- 
tic on the pillars, console and dash are 
held in place either by screws or push- 
through retaining clips. A missing, 
broken or loose retainer can allow the 
piece to rattle or squeak. An overly 
tight retainer can also cause a squeak. 
Check the gaps around all the trim — 
try holding a suspect piece of trim as 
you drive. If direct pressure in one 
spot stops the noise, try loosening the 
piece and placing a soft wedge — such 
as a small piece of foam-backed tape 
— between the trim pieces. 

Don't overlook such obvious noise- 
makers as the glove compartment and 
center-console doors and their hinges, 
the ashtray, rearview mirror and even 
the sunvisors. m 



Slam a door and listen for rattling 
or clunking from within the door as 
you close it. Try this with the window 
open as well as with it closed. 

To quiet a rattle from inside a door, 
remove the door's inner trim panel — 
which may also mean removing the 
window crank arm, the armrest and 
maybe even a speaker. Carefully peel 
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Underhood retaining clips and accessory- 
mounting brackets may loosen and rattle. 
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MAINTENAIMCE 
BASICS 

REPLACING 
A FUEL 
FILTER 



BY DON CHAIKIN, 
Contributing Editor 

• One unfortunately placed miniscule 
piece of dirt can ruin your car's or 
truck's precision-made computer-con- 
trolled electronically timed sequential 
fuel-injection system forever. How- 
ever, since the fuel filter on many 
newer vehicles is mounted away from 
the engine compartment — maybe 
even underneath the vehicle — it's 
often neglected. In fact, too many 
people just plain forget about it when 
maintenance time comes. This is a 
bad idea. 

Regardless of where the filter is 
mounted, replace it every year, or 
12,000 miles. 

At filter-replacement time, check 
the entire fuel system for signs of 
weai" and leakage. 

• Start by relieving pressure in the 
fuel system. Fuel-injection systems 
operate under as much as 50 psi, 
even when the engine is not running. 
A shot of pressurized fuel can bo 
dangerous. 

• Locate the fuse for the fuel pump in 
the fuse block. Remove it. 

• Use the ignition key to crank the 
engine several times. This will allow 
the injectors to spray the fuel into 
the engine, relieving pressure in the 
system. 

Now locate the fuel filter. If it's not 
readily apparent in the engine com- 
partment, check the underbody — pos- 
sibly near the fuel tank, tucked away 
from harm. 

• Place a clean container underneath 
the filter at the fuel-line connections. 

• lise a clean rag to wipe the area 
around the fuel fittings before un- 
doing them. 

Depending on your vehicle and its 
fuel filter, the fuel lines may be at- 
tached in any one of a number of dif- 
ferent ways. 

• To loosen threaded hexhead fit- 
tings, use the cori'ect-size socket, box 
or flare-nut wrench. Hold the fuel line 
with your other hand to keep it fi'om 
tiUTiing as you loosen the fitting. 

Threaded connectors have sealing 
washer-s — one on top of the connector 




fitting under the hexhead, the other 
between the fitting and the filter. Do 
not damage or lose either one. 

Spring-clamp connectors may be 
removed by squeezing the spring's 
tabs with a pair of pliers while sliding 
the clamp along the fuel line away fi'om 
the fuel filter. Twist and tug on the 
fuel line to remove it from the filter. 

Worm-drive clamp connectors are 
undone with a small screw^lriver. 
Then remove the fuel line by twisting 
and tugging. 

• Inspect the fuel line ends for hard- 
ening, cracking, swelling or other 
signs of damage. Replace suspicious 
fuel lines. 

• Undo the filter's mounting clamp or 



bolt, and remove the filter. Allow the 
gasoline to drain into the container. 

• Install the new filter, noting the 
fuel-flow direction — from the fuel 
tank to the engine. The inlet and out- 
let will be labeled, or there will be an 
aiTow- showing the direction of flow. 

• Reattach the fuel lines, taking care 
that any sealing washers are in place, 
and tighten the hexnut or clamps. 

• Reinstall the fuel pump's fuse and 
crank the engine several times to re- 
pressurize the system. 

• Stall the engine and check the en- 
tire fuel system — from tank to filter 
to injectors and back to the tank — for 
leaks. If there are any, stop the en- 
gine and repair the leak. m 
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ATTENTION HOMEOWNERS! 



CUT YOUR MOWING 

IMEINHAlf! 

TROY'BILT® WIDE-CUT^ MOWER 
finishes in 1/2 tiie time conventionai waiif-beliind 
mowers txiife...riders, too! 




America^ FASTEST 
homeowner mower — the 
ONLY one of its kind! 

The TROY-BILT WIDE-CUT 
Mower is a revolutionary HIGH- 
SPEED way to mow! It's a break- 
through that gives your lawn a 
high-quality cut. ..and lets you finish 
faster than any ordinary mower. 

NEW and completely UNIQUE, 
it's faster than other walk-behind 
mowers, cutting 50% wider. It's 
faster than riders, because it's far 
more maneuverable and trims as 
you mow! 

Professional-style features 
at a homeowner price! 

Engineered like the mowers 
lawn cutting professionals use, but 
priced for homeowners, the WIDE- 
CUT Mower has an extra-wide, 33" 
deck, so you make fewer passes. 
Wide turf tires give excellent trac- 
tion without leaving wheelmarks. 



Differential steering makes quick 
turns easy; it pivots 360° in its own 
length. 4 forward speeds, plus 
reverse give you precise control. 
Adjust cutting height by turning a 
single lever. 

Even faster because it^ ''The 
Ultimate Mulching Mower!" 

Mulching mowers are becoming 
the way to mow because they end 
raking and bagging forever, totally 
eliminating problems of clipping 
disposal. Clippings are cut fine and 
RECYCLED into the turf, where they 
decompose and return their mois- 
ture and nutrients to your lawn. 

Plus. ..mulching is FAST! Cut the 
grass and you're done; no time 
wasted raking, bagging, hauling 
clippings.. .less time and money 
spent watering or fertilizing. 




50% WIDER than ordinary mowers! 



TRoy-mr 
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Fast, wide, power- 
ful, rugged, and cov- 
ered by our NEW, 
exclusive, 7-Year 
Warranty, this truly is 
"the ultimate 
mulcher!" 

FREE CATALOG Call Today! 

Get all the facts in the brand- 
new, 1994 TROY-BILT® WIDE-CUT 
Mower Catalog! Simply return the 
coupon below, or for fastest ser- 
vice, just give us a call TOLL FREE. 



FREE CATALOG! CALL TOLL-FREE: 

1-800-767-2300 

DEPT. 4259 



TROV-BILT Mfg. Co. 
Dept. A4259 
102nd St. and 9th Ave. 
Troy, NY 12180 

□ YES! Please rush me facts on the 
NEW TROY-BILT WIDE-CUT Mower... 
Including your NEW Catalog, TROY-BILP 
EASY PAY PLAN, and your current Offer! 
(For a free copy of the 7-Year Warranty, 
write to the address above.) 3 85 
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SCIENCE 



Brave New World 

BY GREGORY T. POPE, Contributing Editor 



• When the news broke in a New 
York Times article last October, reali- 
ty seemed to edge a little closer to 
science fiction's colder face. Two sci- 
entists announced that they had 
cloned human embryos. The report 
conjured up a question that has 
lurked for decades beneath the sur- 
face of medical research. 

To what degree do we have the 
right to meddle with motherhood and 
rewrite the laws of human conception 
and childbirth? The issue tugs at the 
same emotions that flare in debates 



over abortion and gene-splicing. Where 
will it all lead? "Down a tunnel of mad- 
ness," according to the Vatican news- 
paper. "The dawn of the age of eugen- 
ics," is how biotechnology critic Jeremy 
Rifkin characterized the research. The 
announcement also spawned articles 
that painted scenarios such as twins 
bom years apart, a team of quintuplet 
Michael Jordans and live embryos 
kept on ice in case a sibling needs 
bone marrow or a kidney. 

But as the headlines fade, the 
facts — if viewed with clinical neutrali- 



2-CELL EMBRYO 





CELLS SEPARATED AND STRIPPED 
OF COATING 



ARTIFICIAL COATING 
APPLIED 



8-CELL EMBRYO TWINS 




Artificial coating to protect separated cells was breakthrough in human embiyo cloning. 



Egg cell bears clinging cells that can Inter- 
fere with In-vltro fertilization. 

ty — reveal how quickly and quietly a 
technology has evolved over the past 
15 years. The brave new technology 
isn't genetic engineering, the way 
cloning is done in Jurassic Park, for 
example. Rather, it's in-vitro fertiliza- 
tion, or artificial conception, which 
has come a long way since Louise Joy 
Brown became the first test-tube 
baby in 1978. 

Unlike, say, cancer treatment, in- 
vitro fertilization has matured without 
the financial incubation supplied by 
the National Institutes of Health. In- 
stead, the research has been nurtured 
largely on grants from the pharma- 
ceutical industry and fees from infer- 
tile couples who can afford the expen- 
sive procedure. 

Despite impressive progress, how- 
ever, in-vitro fertilization remains an 
infant technology. It still doesn't 
boast a fecund success rate. Up to 
40% of all infertility cases, for exam- 
ple, stem from weaJc sperm cells that 
can't reach their target. Specialists 
have mustered an array of microtech- 
nologies to try to help the sluggards 
along. These include lasers and 
minute needles to create pathways by 
which the sperm can wriggle through 
the egg cell's protective coating, and 
even direct microinjection of a single 
sperm into an egg. Such procedures, 
however, risk damage to chromo- 
somes and the potential of fertilizing 
an egg with an abnormal sperm. 

What's more, even if an in-vitro 
fertilization works in a test tube, the 
chances that it will then bear fruit in a 
successful pregnancy are only about 
20%. Obstetricians have learned that 
the best way to beat these odds is to 
stack the deck, by fertilizing and 
implanting several embryos simulta- 
neously. Typically, doctors have 
achieved this by giving the mother 
hormones that cause her to super- 
ovulate, or produce more than one 
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egg at a time. But hormone treat- 
ments harbor their own risks, includ- 
ing possible links to chromosomal 
damage and ovarian cancer. 

All these drawbacks are what 
prompted the cloning experiment, 
performed by Jerry Hall and Robert 
Stillman of George Washington Uni- 
versity's In-Vitro Fertilization and 
Andrology Laboratory. Their reason- 
ing: Why tinker with cellular micro- 
surgery, or drug a woman's body into 
producing too many eggs? Why not 
instead take a successfully fertilized 
egg cell and replicate it? The proce- 
dure, in theory, should supply multi- 
ple viable embryos with a reduced 
health risk to the mother. 

Although agricultural researchers 
have cloned and implanted livestock 
embryos for a decade, their methods 
are not suitable for human embryos. 
The technique involves plucking a cell 
from an animal embryo and iryecting 
it into an unfertilized egg cell that has 
had its own genetic material removed. 
But this method assumes the ready 
availability of spare egg cells. That's 
not the case with humans. 

Instead, Hall and Stillman began 
with a fertilized egg cell and allowed it 
to divide into a multicellular embryo. 
They then dissolved away the em- 
bryo's coating and used micropipettes 



to separate the uncoated cells. Then 
followed the key step. The research- 
ers swaddled the cells with a synthetic 
coating concocted from algae. The 
cells subsequently divided again, de- 
veloping into twin embryos. 

Hall and Stillman worked with 17 
original embryos, ranging from two to 
eight cells each, and found that the 
best results came from 2-cell em- 
bryos, which matured to the 32-cell 
stage. At that point, theoretically, 
they could be implanted. 

But they weren't implanted. In fact, 
the embryos that the researchers du- 
phcated were doomed from the out- 
set. Having been fertilized by several 
sperm, they housed too many chromo- 
some sets and wouldn't have survived 
in the womb. 

The very inviability of the embryos 
is what swayed George Washington 
University's ethics review board to 
approve the experiments. But the 
same inviability also prevented Hall 
and Stillman from discovering 
whether the embryos would have 
hatched from the artificial coating and 
progressed further. 

The researchers themselves say 
they have no plans to take that next 
critical step. Instead, they say they'll 
hold off until the American Fertility 
Society issues new guidelines that 



cover the cloning of humans. 

Expected this month, these guide- 
lines — followed by institutions when 
granting their researchers permission 
for experimentation — would consti- 
tute the only set of regulations gov- 
erning this area. Congress did estab- 
lish a biomedical-ethics commission in 
the 1980s. But since that panel ex- 
pired four years ago, lawmakers have 
remained leery of stirring up voters' 
emotions and haven't renewed the 
commission. By contrast, Japan, 
Britain and Germany either ban or 
tightly control experimentation on 
human embryos. 

The Hall-Stillman experiments are 
likely to kindle a healthy ethical de- 
bate, even scientific backlash, for 
some time. "There are techniques 
that could improve markedly what 
we're doing. The trouble is, nobody 
wants to be the groundbreaker," 
notes Kaylen Silverberg, director of 
the in-vitro fertilization program 
at the University of Texas at San 
Antonio. At the same time, in-vitro 
fertilization is a lucrative procedure, 
and obstetricians estimate that one 
of every 10 American couples suffers 
from irS'ertility. While mass-produced 
carbon-copy babies remain figments 
of fiction, there may be a brave new 
future for clones. Hi 



WHAT'S THE BIG IDEA? 

Gadgets and gizmos. Tools and toys. 
Television's only back-to-back weekly science 
series that explore the wonders of invention 
and preview tomorrow's technology toda 
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Ever since America learned to drive." Solutions to Engine ProUems."' 

PRESENT 

THE NATIONAL 
AUTO QUIZ 



1 . This current production super sports car is the: 




A) Ferrari 512 TR. B) Lamborghini Diablo. C) Lotus 
Esprit S4. D) Porshe 928 GTS. 

2. The famous Chevrolet bowtie logo had its origins 
in: 

A) An original drawing by Louis Chevrolet. B) A hotel 
room wallpaper pattern. C) A creation of the GM de- 
sign studio. D) None of the above. 

3. When did Cadillac ever outsell Chevrolet? 
A) Never. B) 1909. C) 1943. D) 1959. 

4. Piston damage is most likely to be caused by: 

A) Abnormal combustion. B) Valves hitting the piston 
head. C) Lugging the engine. D) Continuous high en- 
gine RPM. 



WIN A FREE VIDEO 



Send us your auto-related questions. If we use one 
of them in a future quiz, we'll send you a free car 
care video. In case of duplicate questions, the one 
with the earliest postmark will win. 

Send your entries to: 
National Auto Quiz 
Popular Mechanics 
224 W. 57th St. 
New York, NY 10019 



5. Engines powered by which of the following qualify 
as "zero emissions vehicles?" 

A) Compressed natural gas. B) Propane. C) Electricity 
D) All of the above. 

6. What make automobile does Lt. Columbo drive in 
the popular TV series that bears his name? 

A) Volvo. B) Ford. C) Renault. D) Peugeot. 

7. What is the current quarter-mile drag strip speed 
record for a piston-driven engine? 

A) 203 MPH. B) 286 MPH. C) 307 MPH. D) 349 MPH 

8. What overseas car manufacturer was the first to 
build an assembly plant on U.S. soil? 

A) Volkswagen. B) British-Leyland. C) Honda. D) Re- 
nault. 

9. The first domestic subcompact with front-wheel- 
drive was the: 

A) Chevy Citation. B) Plymouth Horizon/Dodge Omni. 
C) Chevy Corvair. D) Cord. 

1 0. Engine bearings (crankshaft and camshaft bear- 
ings) are also called: 

A) Antifriction bearings. B) Needle bearings. C) Roller 
bearings. D) Sleeve bearings. 
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THIS THREE POINT 
PLAY WILL GET YOU TO 
THE RNAL FOUR: 



Buy a case of PennzoirMotor 
Oil between February 7 and 
April 4 and it could be your 
tickettotheNCAATinal 
Four You'll find a free 
"Four to the Final Four" 
Scratch & Win Game 
Card in every specially- 
marked case* lust 
scratch off the three 
basketballs and if you 
reveal three matching 
symbols, you win. 





WIN A TRIP TO 
THE FINAL FOUR ■ 

Scratch & Win Game Card 
1^ special cases of 

penraon Motor Oil! 



> There are over 10,000 prizes. 
.^xS^y^ And the four Grand Prize 
winners will each get a trip for 
two to the Final Four 
So pick up a case soon. 
And you could hoop 
it up with Pennzoil, a 
proud NCAA Corpo- 
rate Partner 
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New Cars 




Ford's Windstar Van 

• Ford will make the most direct 
challenge to Chrysler's domination of 
the minivan market later this year 
when its Windstar model goes into 
dealer showrooms. 

Windstar offers a completely new 
body style on a 120.7-in. wheelbase. 
However, its sleek body shape and 
flush window mountings place Wind- 
star with the vanguard of future van 
designs. 

To shoppers, Ford will emphasize 
the relatively quiet interior, fully 
fashioned passenger cabin and seat- 
ing comfort. Passengers in the front 
and rear seats can converse without 
bellowing. 

Right from the program startup, 
Windstar designers stressed a strong, 
rigid body set atop a road-controlling 
chassis. A test drive confirms theu" 
success. At highway speed. Wind- 
star's tire slap disappears some- 
where in the suspension without 
triggering body vibration. 

For reliability, the 3.8-liter V6 
engine and 4-speed electronically 
controlled automatic transmission 
found in the Ford Taurus will be the 
initial powertrain offering. Within the 
first year of production. Ford will of- 



fer a 3.0-liter V6 as standard equip- 
ment, and make the 3.8-liter drive- 
train an option. You can expect a real- 
world fuel-economy increase for the 
3.0-liter engine over the projected 17 
city/22.5 highway mpg of the 3.8-liter. 

Zero-to-60-mph times for the 3.8- 
liter V6 are in the ll-to-12-second 
range — on a par with today's leading 
minivans. Trailer-towing limits are 
surprisingly high for this front-drive 
vehicle. Ford gives the standard 
Windstar a 2000-pound towing rating. 
With the optional towing package, 
the trailering weight goes up to 3500 
pounds. 

The Windstar has 4-wheel antilock 
brakes, gas-filled shock absorbers, 4- 
wheel coil springs and a twist-beam 
rear axle. 

On the road, the assets of the Wind- 
star's wide track and long wheelbase 
are a level ride with little lean in 
curves. For better handling and ride, 
the 15-in. wheels are set out to the 



limits of the body comers. 

Ford researchers found 
that minivan customers 
want: space, space and more 
space. Van owners expect to 
use the vehicles for family 
trips where passengers 
need stretch-out room and 
the cargo space behind the 
rear seat must be able to 
carry bulky loads. One not- 
able result: Interior sur- 
faces have a "shrink wrap" 
form that follows the bulges 
of door locks, heater vents 
and the wiring paths. 

Sit behind the wheel of 
the Windstar and you know 
right away you're in something new. 
A wide, sweeping shelf extends from 
front door to front door. Gauges are 
centered for viewing through the 
steering wheel. 

Radio and heater controls are al- 
most too close to the driver's right 
hand. But window controls, locking 
systems and mirror adjuster are in 
lefthand locations that fall right at the 
driver's fingertips. 

Inside, three rows of seats wiU han- 
dle seven passengers in comfort. The 
third seat will actually comfortably 
seat three adults and can be moved 7 
in. fore and aft to vary the amount of 
legroom or stowage space. Both rear 
seats have adjustable backrests to 
provide a just-right comfort angle. 

Safety was an important considera- 
tion throughout the minivan's devel- 
opment. Ford claims that the new 
vehicle meets all the same safety 
regulations that are required for pas- 
senger cars, including side-impact 




Longer, wider, roomier and far more sophisticated than before, new Sonata Is truly new. 



92 



POPULAR MECHANICS •FEBRUARY 1994 



protection, and front-end and rear- 
end crush acceptance. 

Windstar options also include two 
child seats — the kind that fold out 
from the standard second-row seat. 

Two versions will be built — the GL 
and LX. Prices, not available yet, 
should range all the way from an 
average out-the-door ticket at the 
$18,000 level to more than $20,000 for 
a fully equipped LX. — Jim Dunne 

1995 Hyundai Sonata 

One of the best values — indeed, one of 
the best 1995 cars overall — may turn 
out to be a Hyundai. Hyundai? Yes, 
Hyundai. The Hyundai Sonata. And 
after driving the car on its native soil 
in Korea, we came away impressed. 

The new '95 Sonata is all new and 
should not be confused with the car 
that has been on sale during the past 
few months in Hyundai showrooms, 
nor with any other Hyundai ever 
built. Company executives are well 
aware of the quality shortcomings in 
some of their previous models and 
have been working diligently to cor- 
rect the errors of their previous ways. 
The cars we inspected in Korea were 
a far cry from the Excels of 1985 in fit, 
finish and every other way. So forget 
everything you knew about Hyundais 
and check out the newest Sonata. 

The '95 Sonata goes on sale in Feb- 
ruary 1994 and, in every way, it'll be 
head to head with tough competitors 
the Honda Accord, Toyota Camry, 
Ford Taurus, the coming Ford Con- 
tour, Nissan Altima and Pontiac 
Grand Am. It's a worthy entrant. 

The new Sonata is bigger, wider 
and sits on a longer wheelbase than 
the car it replaces. This all translates 
into much more interior room. The 
new car already meets the 1997 fed- 
eral side-impact regulations, and dual 
airbags are standard. 

Under the hood, you can find an op- 
tional 3.0-liter V6 that's been carried 
over from the previous car, but with 
such refinements as roller-tipped 
rocker arms and needle bearings. 
There's also a new electronically con- 
trolled 4-speed automatic transmis- 
sion with lockup converter. We can 
attest to the fact that this drivetrain 
moves the Sonata along at a very 
brisk clip. Zero-to-60 times were con- 
sistently under 10 seconds in our in- 
formal testing. For those buyers more 
inclined toward fuel mileage than per- 
formance, standard equipment lists a 
dual-overhead cam, dual-balance 
shaft 2.0-liter Four that is no slouch. 

Among other optional equipment is 
a unique 4-channel antilock brake sys- 
tem that monitors and modulates each 
wheel individually. Most other sys- 
tems have the rear wheels modulated 



as one. The air-conditioning system 
uses R134a refrigerant, and all plastic 
parts are marked for recycling. 

Hyundai is marketing the Sonata 
as a car with the comfort, roominess 
and functionality of a family sedan but 



r 



with the spirited performance of a 
sport sedan, all at a family-friendly 
price. Only a zillion other car compa- 
nies have tried that formula before. 
Hyundai is one of the few to pull it off 
successfully. — Joe Oldham 



Corvette-Based Super Car 




XHAth an estimated quarter-mile time of 
about 1 2 seconds and a top speed of 
more tlian 1 90 mph, the Marocco II 
should rank as one of the — if not the — 
fastest cars in the world. Based on a 
Corvette chassis, the Marocco II has a 
modified 5.7-liter V8 complete with a 
massive Paxton supercharger, which 
produces 400-plus hp. The distinctive 
bodywork clearly sets the IVIarocco II 
apart from any other Corvette derivative. 
The $ 1 25,000 price sets It apart from 
other limited-production super cars. 
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Escort 9000 Takes Cordless Clarity 
Beyond Imagination. 



Tired of ordinaiy cordless phones that 
crackle, fade or go dead when you 
move only a few feet from the base? 
Then step up to Escort. 

Escort 9000 is the only cordless 
phone to combine 900 MHz with 
Digital Spread Spectrum technology. 
The result? A cordless phone with vastly 
superior clarity, range and security. 

Escort 9000: when only the best will 
do. And only from Escort 




Our unconditional 30-day money back 
guarantee lets you try Escort 9000 in your 
own home or office without risk. If you aren't absolutely 
convinced that Escort 9000 is a better cordless phone, return 
it within 30 days for a refund. You can't lose 



► Department 106824 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 

ESCORT 
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Detroit Spy Report 

BY JIM DUNNE, Detroit Editor 




Van Champ, 1996 

With the coming of the new Ford 
front-wheel-drive Windstar minivan 
or not, Chrysler is still the undisputed 
sales leader in the minivan field, with 
sales totaling 50% of the market. And 
it intends to keep that position in 
the face of any and aU newcomers. 
To help, Chrysler is planning an 
all newly styled van for 1996, a 
prototype of which is shown here, fe^ 
The windshield shows more angle ^ 
than before, and there is more 
glass area overall. As for details, 
notice the different door handles 
and the absence of a visible slide 
bar for the rear door. The heavy 
disguise on this prototype includes 
the full-length cap at the rear and the 
glass frames from the front door rear- 
ward. You'll also note that the grille 
design is far from anything Chrysler 
has planned for 1996. 

Is That An Import Car? 

Just exactly what defines a car as an 
import or domestic model continues to 
be an elusive matter. Honda is the 
biggest exporter of American-built 
cars. Toyota builds more Camrys in 
the United States than anywhere else. 
Nissan and Mazda sell Ford-built ve- 
hicles. And now Mitsubishi plans to 
use Chrysler engines in its Eclipse 
sporty model. More than 90% of '95 
model Eclipses will be powered by 
Chrysler's new 2.0-liter 145-hp 4- 
cylinder. It certainly seems that the 
term "import" refers only to the car- 
maker's home office address rather 
than where the car is built. 



1995 Chevrolet 
Monte Carlo 

This marks the return of the Chevy 
Monte Carlo, which gets thrown 
against Ford's Thunderbird later this 
year. Essentially, the Monte Carlo is 




Chevrolet's Monte Cario personal sporty coupe. 

a 2-door Lumina with its own model 
name and unique appearance to sup- 
port its challenge of the Ford sporty 
coupe. This undisguised prototype 
shows the base version of the Monte 
Carlo, identifiable by the chrome sur- 
round of the grille's air intake. The 
overall styhng leans more to the 
mainline than to the radical, in 
keeping with the Lumina's / 
and Monte Carlo's major / 
market. However, look for a 
naturally aspirated 200-hp 
V6 engine to pull the Monte 
Carlo around. 



appear minor, they are more drastic 
than first meets the eye. The fenders, 
hood, bumper, fascia, grille and turn 
signals aU get replaced. The final look 
is going to be more rounded, similar 
to the styling trends worn by the 
vans' competitors. On the inside, 
look for airbags and new instrument 
panels. However, there are no planned 
changes to the front-seat passenger 
room and comfort. 

Cobra Pace Car 

Ford's Mustang Cobra is this year's 
Indianapolis 500 pace car. Track offi- 
cials say that Mustang was selected as 
this year's pacer because, "it seemed 
like a natural selection." There is no 
testing of the car in the selection 
process. In fact, when the Cobra se- 
lection was announced, no Mustang 
Cobras had actually been built yet. 
Ford must now provide the track with 
three pace cars. They will build an 
additional 1000 "Cobra Pace Car" 
models to sell to the public. 

Just Won't Quit 

Cadillac is still pushing for an 
"entry-level" small car to compete 
with the BMW 3-series, Mer- 
cedes-Benz C-Class and the wide 
assortment of Japanese near-lux- 
ury models. "I'm never going to 
give up on this," says Cadillac 
General Manager John Gretten- 
berger. "We're closer now than ever." 
He is awaiting the green light for the 
project from GM management. GM's 
hold-down on spending is the last ob- 
stacle ahead of this smaller "but it 
won't be inexpensive" Cadillac. 

(Please turn to page 96) 



'95 Chevy Astro/ 
GMC Safari 

GM is planning a major 
facelift for the Chevrolet 
Astro and GMC Safari 
rear-drive minivan twins 
for 1995. Though the changes 
especially to the front end — may 




New nose identifies the '95 CIVIC Safari. 
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earned $1,000 
on just 12 VCR repairs 
in one week" 



A true statement hy Paid B.* of San PedrOf CaHifamia 



How to cash in on 
skyrocketing field oi VCR repair! 



You too can earn up to $85 an hour, pocket $200 a day, 
double your income... in the high-profit field of VCR 
repair, .part-time or full time. There are over 77 million 
VCR's currently in use in America today - a lot of business 
out there just waiting for you! 

Here is a once-in-a-lifetime opportunity to go into a 
booming business of your own, make really big money 
starting right away, be your own boss and enjoy financial 
freedom and security. 

Ifs easy to learn VCR cleaning, maintenance and repair at 
home in just a few short weeks through Foley-Belsaw's 
unique method which emphasizes the mechanics involved 
in 90% of all repairs, without dwelling on all the 
unnecessary basic electronics. This exclusive practical 
hands-on course was developed and proven over a long 
period of time in an actual VCR repair shop. It combines 
simple step-by-step lessons with easy-to-follow video 
cassette guidance. No special experience or electronics 
background is necessary. Just average mechanical 
aptitude and the ability to follow simple A-B-C repair 
procedures that are clearly outlined for you. And when you 
complete the course you will receive the School's official 
diploma attesting to your expertise. 

Send coupon today for FREE 
EMt Kit No obligation. 

Don't miss out on this opportunity to give your income a 
tremendous boost. Send in the coupon NOW. Get all the 
facts and study them in the privacy of your own home. 
There's absolutely no obligation and no salesmen will call 
on you. So don't delay. Mail the coupon today! 



"I started 3 months ago, now earn over $900 a week." 

O.K., New York, NY 

"Took in over $3,200 in the post 10 days!" 

H.H., Denver, CO 

"Doubled my income within 6 weeks." 

R.B., Bakersfieid, CA 




MAIL TODAY FOR FREE INFORMATION PACKAGE 



Foley-Belsow Institute, Dept. 5223B 
6301 Equitable Road 
Kansas City, MO 64120-1395 



□ YES! WrttxKjt obligation send free infofmcrtion l<it ttx:it tells me tx>w I can 
learn at honne to become a professional VCR technician. In order to 
earn tiigh extra income. No salesman will coll. 

□ Interested in a career in Computer Repair, Maintenance and Upgrade? 
Ctieck box for FREE Information Kit. 

Name 



Address. 



CitY- 



. State. 



.Zip. 



'Last name withheld by request. 



DETROIT SPY REPORT (Continued from page 91,) 



1995 GMC Jimmy 

CMC's version of the small sport/ 
utility vehicle holds few surprises. In 
lockstep with Chevy's changes to the 
S-Blazer, the new Jimmy adopts the 
S-Series pickup-truck cab styling up 
front. At the rear, sheetmetal and 
glass surfaces are smoother, more 
rounded to make the vehicle appear 
larger. The standard engine will be 
GM's 200-hp version of the seemingly 
ubiquitous and trustworthy 4.3-liter 
V6. As far as safety features, a 
driver's-side airbag is planned. 

Getting Younger 
All The Time 

One reason Cadillac wants a smaller 
car is to appeal to more youthful 
buyers. In fact, with every new car 
Cadillac introduces, its average buyer 
gets younger. From a high of 55 to 75 
years old for Fleetwood buyers, the 
average age drops all the way down to 
52 years for the Seville STS buyer. 
Younger buyers mean repeat cus- 
tomers for years to come. 

1995 Ford Contour 

Ford's venerable Tempo finally gets 
replaced later this year. The new car, 
the Ford Contour, is a compact sedan 
based on Ford's European Mondeo, 
with a few changes. One obvious dif- 
ference lies in the car's front. The 
nose on the Contour follows the 
American Ford theme with an oval 
grille opening with a centered, blue 
Ford logo. Two engines will be of- 
fered, a 2.0-liter Four and a 2.5-Uter 
60° V6. The Contour's vital dimen- 
sions are larger than Tempo's. The 
Contour sits on a 106.5-in. wheelbase 
and has an overall length of 183.4 in. 
Fuel economy, depending on drive- 
train, ranges between 29 and 34 mpg. 

Hooded Viper 

While you may not have noticed, 
Chrysler has. There are fewer Dodge 
Vipers on the road than Chrysler had 
originally planned. One reason for the 
low sales volume is quality, especially 
the fit and finish of the Viper's plastic 




CMC's '95 Jimmy adopts S-Serles pickup-truck cab styling up front. 



hood. The large curvaceous hood is 
Chrysler's largest piece of plastic, and 
it's a tough part to mold with preci- 
sion. Viper assemblers found that the 
location points in the hood did not 
align with the headlight surrounds. 





Grille opening differentiates Contour from European versions. 



Viper team attacks the car's lll-fltting hood. 

When they bolted the hood in place, 
large gaps showed up in the headlight 
area. Chrysler has changed its suppli- 
er for the hood and hopes to get more 
of these domestic exotics on the road. 

Pricey Wheels 

While it s not something many people 
ponder, steering wheels can be costly. 
Chrysler broke down the costs of 
steering wheels between basic and 
luxury versions to see 
where savings might be 
made. The carmaker's 
prices for one wheel 
range from $14.50 to 
$60.75. That's cost, not 
the final price. A break- 
down tells why you pay 
more. A painted wheel 
rim costs $1. Wrap that 
with leather over a 
foam pad and the price 
skyrockets to $25.75. A 
painted backshroud 
costs $1.50. If you en- 
close it in leather, the 



cost is $10. A welded steel arm runs 
about $5.50, while aluminum or mag- 
nesium can be as high as $8. Next 
time you wonder about the higher 
prices of luxury cars, take a careful 
look at the details. 

7^11 And Lean 

Have you noticed how the styling 
trend on many new cars features a 
high trunklid and narrow fenders? 
You know that it's for more than 
appearance alone. It is for improved 
aerodynamics. This design allows air 
to flow smoothly over the rear of the 
car, reducing both turbulence and 
backdraft. At highway speeds, the bet- 
ter aero means improved fuel econo- 
my. A prime example of this look is 
the Olds Aurora. Its rear styUng helps 
the car slip through the wind tunnel 
with a Cd of 0.31 — one of the best of 
any production car, no matter its size. 

Lighting The Way 

Think headlights are an inconsequen- 
tial design and engineering concern 
for the carmakers? Well, think again. 
The GM design team, charged with 
bringing the Chevrolet S-Series and 
GMC Sonoma pickups to market, 
headed back to the computer and 
changed the headlights and the whole 
front end's styling after customers at 
clinics turned their collective thumbs 
down at the original look. The de- 
signers had developed flush-mounted 
composite headlamps for the small 
pickups. The look was right for the 
sleek styling of the trucks. But the 
folks who pay good cash for pickup 
trucks pointed out that pickup head- 
lights get broken — often. At $100 or 
so a pop, the pretty composite units 
are just too costly for a small-pickup 
owner to keep replacing. 1*1 
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AUDIO 

Sounds Of Silence 

BY REBECCA DAY 



• When John Koss Sr. threw 
in a pair of headphones to try 
to push the company's Model 
390 portable phonograph back 
in 1958, he had no idea that his 
marketing decoy would far 
outlive the product it was de- 
signed to push. Thirty-five 
years later, it's the headphone 
market that does a robust 
$100-million-a-year business, 
cruising on the coattails of suc- 
cess stories like the Walkman, 
while the turntable has faded 
into the Jurassic Age of con- 
sumer electronics. 

Now, the headphone is ven- 
turing into new territories — in 
ear, out of ear, electrostatic, 
wireless. There are probably 
more types than you know 
what to do with. "The latest 
headphones have a double 
agenda. More than simply 
transforming an electrical sig- 
nal into an audio waveform for 
personal listening, the head- 
phone is taking on the outside 
world as well. Next on the re- 
tail shelf: active noise-cancellation 
headphones. 

While the term might conjure up 
images of earplugs or cotton (general- 
ly considered passive noise cancella- 
tion), active noise-cancellation tech- 
nology is an aural phenomenon used 
to cancel out low-frequency noise in 
the 30- to 1500-Hz bandwidth. 

Sounds falling into that range in- 
clude jet engines, which makes the 
headphones ideal for plane trips (ex- 
cept on takeoff and landing, in accor- 
dance with new airline regulations), 
vacuum cleaners, jack hammers, boat 
motors, leaf blowers and so on. 

Noise-cancellation technology has 
two things going for it. First, it re- 
duces annoying noise, which is reason 
in and of itself to don a set. Second, by 
reducing loud noise, it lets you listen 
to a personal stereo at reasonable and 
safe listening levels. Walk down a 
busy city street with your Walkman 
turned to an audible volume level. 
Don't change a thing and then take 
another listen in a quiet room, and 
you'll hear the abuse your ears can 
suffer from personal stereos. 

Noise-cancellation technology uses 
"anti-noise" to cancel unwanted fre- 




quencies. Anti-noise is a noise wave 
that's the mirror image of the noise 
wave being targeted for reduction. 

Tiny microphones inside the head- 
phones pick up surrounding noise and 
then transmit information about the 
noise to microprocessor circuitry lo- 
cated in the accompanying control 
case. Upon receiving the information, 
the microprocessor runs a series of 
algorithms to predict what the noise 
waveform will look like a millisecond 
before it reaches the phone. It then 



introduces a signal that's 180° 
out of phase with the noise. 
These mirror-image signals 
are known as anti-waves, 
which are then relayed back 
to the headphones. When the 
waves and anti-waves meet, 
they counteract each other, 
thus reducing certain low- 
frequency noises. 

Hitting the range 

The process has different ef- 
fects on different noises. If 
most of a particular noise's 
harmonics reside in the 30- to 
1500-Hz range, the noise re- 
duction will be greater. Other 
noises' harmonics fall outside 
of that range, so some noise 
will remain audible to users 
wearing the headphones. 
According to manufacturer 
Noise Cancellation Technolo- 
gies, for example, aircraft 
cabin noise can be reduced up 
to 95% when you wear noise- 
cancellation headphones. Car 
noise is reduced by as much as 
80%, trains and subways up to 70%. 
Lawnmowers are up to 60% quieter, 
and vacuum cleaners are as much as 
40% quieter. 

Because only the 30- to 1500-Hz 
range is affected (Koss says the range 
for its Quiet Zone system ranges from 
30 to 1400 Hz), noise-cancellation 
headphones allow you to hear all the 
sounds above that range. Whereas 
earplugs block out all sounds, noise- 
cancellation systems let you hear 
sirens, telephone rings, conversation. 



How Active Audio Works 




A processor sends the 
image of an unwanted 
sound through a 
loudspeaker. 



The two sound waves, 
mirror images of each 
other, collide and cancel 
each other Instantly. 



The result: Unwanted 
outside noise is reduced 
or eliminated, mal<ing the 
music more enjoyable. 
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In your ear: RDL Acoustics' Etymotic Canal Phones reduce low-frequency noise. 




Discover hundreds of manuals, industrial 
handbooks, paperbacks, reprints, and privately 
published papers on unusual metal working 
subjects ranging from melting metal to building 
machine tools, and from electroplating to 
blacksmi thing. 

You'll see instantly why this is the most 
remarkable mailorder bookstore ever! You don't 
know what you've been missingi We probably 
have Just the metal working how-to information 
you've been seeking for years! 

BUILD A LATHE! 

Build a precision lathe for less than $50 
without power tools or 
other precision instru- 
ments! It's true! Build a 
precision shaper, mill- 
ing machine, drill 
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press, rotary table and indexing head, a sheet 
metal brake, and morel Leam how to make a 
surface plate from scratch and use it to rebuild 
used machine tools. Build a one lung engine! 
Build a two cylinder Stirling engine! Make your 
own drill bits, taps, dies, reamers, end mills and 
much more. Discover a centurys-old handbook 
on mining and low tech 
methods of smelting 
metalt Be an inventor! Get 
a patent! Arms & armour! 
Thermit! Wood lathe! 
Build a power hacksaw! 

Melt Metal! 

Leam how you can turn an 
old pail and blower into a power- 
ful furnace that can melt alu- 
minum cans and scrap 
pot metal, and brass. 
We built one for 
about $10! Uses 
grocery store char- 
coal! Pour custom 
castings! 

Build a furnace 
to melt cast iron! 
Discover books on 
sand casting, 
pat tern making, 
casting of decora- 
tive items, and more! 



Make charcoal 
and coke! Build a divid- 
ing machine and more! 
Electroplate! Melt cast Iron! Pour Bab- 
bitt bearings! Discover books 
on prospecting, watchmak- 
ing, restoration of lathes and 
milling machines and much 
more! Leam to be an expert 
machinist from reprints of 
the best machine shop 
books ever published . Small 
gas engines! Drafting! Weld- 
ing! Pewter! Copper! More! 



POUND 
IRON! 





-^-METRL 
MORHINO 
BOOKS 




Work iron with a forge 
and anvil! Build a wood 
stove! A band saw! A circular saw blade sharp- 
ener! Discover reprints of old tool catalogs! And 
much, much morel 

Every book Is guaranteed to be of the highest 
quality! This is NOT a book club. You're free to 
pick and choose only the very best txx)ks from 
the best publishers with no obligation. Since I 
cannot possibly offer every book published, I 
offer only the best. You get high quality books, 
fair prices, fast service, and honest dealing. You 
can order with confldence. 

BIG CATALOG! 

Write foryour copy of 
the latestjam-packed edi- 
tion of Lindsay 's big Met- 
alworklng Books catalog. 
Send $1.00 in US & 
Canada and $4.00 for- 
eign airmail. You'll see in 
a minute why everyone is 
talking about this incred- 
ible source of hundreds 
of unusual hard-to-find 
books! Write today for a 
catalog and order the 
books you need while they're still available. 
Write today! 

[lindsay'slvietal Books| 

I Box 538-FMD, Bradley IL 60915 | 

_ I I Send a catalog! I've enclosed $1 .00 U.S. 4 - 
I I I Canada. ($4.00 foreign airmail) | 

I 

I 



Zip. 




crying and, of course, music. 

The concept isn't new. The military 
and airport ground personnel have 
been using noise-cancellation head- 
phones for years but at a cost far 
beyond most consumers' means. 

Pilots first 

Sennheiser, Telex and Bose, for 
example, have been selling noise-can- 
cellation products to pilots. In the 
past year, several noise-cancellation 
systems have been launched for con- 
sumer use. 

This month, Koss Corp. will begin 
selling a set priced at $299 that uses 
Koss headphones and noise-control 
circuitry developed by a Phoenix- 
based company called Active Noise 
and Vibration Technologies (ANVT). 
ANVT designs electronic noise-can- 
cellation products for industrial use 
including aeronautics, mufflers and 
appliances, such as dishwashers and 
refrigerators. ANVT's NQ-100 sys- 
tem comes in at a much lower $189.95, 
and is available via mail order and 
through catalogs. Michael Koss, pres- 
ident of Koss Corp., says the street 
price of the Koss system will fall 
around $225. In addition, Stamford, 
Connecticut-based Noise Cancellation 
Technologies (NCT) recently began 
selling its own noise-cancellation sys- 
tem via direct mail for $149. 

Both systems (the Koss and ANVT 
products are identical except for logo) 
operate on the same principle, which 
means both have two parts — the 
headphones and the accompanying 
controller that houses the electronics. 
Used for noise cancellation only, the 
gear is no more unwieldy than a per- 
sonal stereo and a set of headphones. 

Add a personal stereo for music, 
though, and you've got two pieces of 
electronics, two wires and head- 
phones. At that point, mobile activity 
like jogging or even walking becomes 
a little unrealistic. 

The weight of the Koss system is 
given as 5 ounces for the control case 
(including the required pair of AA 
batteries) and another 5 ounces for 
the headset. Dimensions of the case 
are 4 x 2.5 x 1 in. The NCT model 
comes in slightly smaller at 2.8 x 3.2 x 
1.1 in., weighs 7 ounces and operates 
off a 9-volt battery. 

The Koss/ANVT systems boast 
noise reduction of up to 18 dB, while 
NCT claims a best-case reduction of 
17 dB, with 15 being the norm. 

In the ear 

Another noise-reduction approach, 
this one based on passive theory, is an 
etymotic type. RDL Acoustics sells an 
in-ear phone, which the company 
claims reduces low-frequency noise 
(below 200 Hz) by 20 to 25 dB and 
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higher frequencies by 30 to 35 dB. In- 
stead of using noise cancellation, how- 
ever, the phones fit well into the ear 
canal, creating a seal that isolates the 
listener from noise. 

Called Etymotic Canal Phones, the 
earbuds were developed by Mead 
Killion, an adjunct professor of audiol- 
ogy at Northwestern University and 
founder of Etymotic Research. Killion 
originally developed the phones for 
audiology research. They subsequent- 
ly wound up in the ears of an Audio 
magazine reviewer, who gave them 
rave reviews. Now the Etymotic 
phones sell to consumers for $329 each. 
Two versions are available, Model 
ER-4S for conventional stereo Usten- 
ing and Model ER-4B for listening to 
binaural recordings. The set includes 
the phones, %-in. and '/4-in. adapters, 
extra nabber eartips, filters to protect 
the buds from earwax, a filter-chang- 
ing tool, a carrying pouch and a stor- 
age case. Weight is less than an ounce. 

The leaf-blower test 

So, do they really work? I wrote this 
article in autumn from my office in a 
very wooded area of suburban New 
York, where throughout October and 
November I hear a constant serenade 
of leaf blowers. I tried out each of the 
active noise-cancellation head- 
phones — from Koss, the equivalent 
ANVT set and NCT's NoiseBuster. 
None blocked out the noise complete- 
ly from leaf blowers across the street. 
The whine still came through but at 
substantially reduced levels. The 
noise-cancellation technology effec- 
tively reduced certain sound frequen- 
cies caused by the blowers. However, 
at one point I was left with an annoy- 
ing hum, which evidently was above 
the 1500-Hz range. But each time I 
switched off the noise cancellation, 
the difference was scary. I realized 
then how much noise bombards my 
ears every day. 

Addressing the no-hands issue, 
ANVT and NCT both say one-piece 
noise-cancellation systems are on the 
drawing board. Koss says the real 
advances in active noise-cancellation 
technology will occur when they're 
fully digital systems. The current 
models are hybrid systems that still 
use an analog configuration. Nascent 
3-volt digital signal-processing tech- 
nology in the labs at companies in- 
cluding Texas Instrument and Mo- 
torola wiW lead to smaller, hghter and 
programmable noise-cancellation sys- 
tems. Want to block out that car 
alarm? If all goes as planned, it should 
be a done deal in a couple of years. 

Comfort levels 

There are no major differences be- 
tween the NCT and Koss/ANVT 



camps as far as the products ai'e con- 
cerned. Each comes with a small, 
handsize controller, which connects to 
the headphones via a flexible cord. 
The Koss and ANVT headphones 
were slightly more comfortable than 
the NoiseBuster model on the ear and 
head, aided by a cushion on the head- 
piece. The battery compartment on 
the NoiseBuster was much easier to 
open than on the Koss and ANVT 
models. The NoiseBuster runs on 9- 
volt, and the other two on AAs. 

Both come with belt clips for those 
willing to wear them. 

You get used to the engine and mo- 



tor noise that surrounds you every 
day, and you're used to shouting on 
airplanes in order to be heard by 
the person next to you. When that 
noise is reduced, you perceive a dra- 
matic difference. That difference may 
not be enough right now to drive 
you to buy noise-cancellation head- 
phones and a controller, however. 
But keep an ear to what's going on 
in this area. Some day it's going to 
be active noise-cancellation head- 
phones dramatically changing all that 
for the better. Whether you want to 
wire up to tune out is another issue 
altogether. m 



New breakthrough technology in sleeping 

'The Best Mattress 



I've Seen..!' 



■Dr. W. F. Lenz 
Mankato, MN 




Unique air-cushion design 
contours to your body, 
providing superior back 
support and comfort. 



Only Select Comfort's unique air cushion design allows you 
to select different firmness levels for each side of the bed. 



• Sleep Risk-Free for 90 Nights 

• 15 Year Limited Warranty 




Select Comfort provides proper bacl< 
support and contours to your body, 
distributing weight evenly. 




Innerspring mattresses create pressure 
points and uneven support. 




Waterbeds rely on displacement and 
can cause a "hammock effect," bending 
your spine unnaturally. 



Free Video And Brochure 

1-800-831-1211 
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OUTDOORS 

In Search Of Eddie Bauer 

BY JOE SKORUPA, Boating/Outdoors Editor 



• The mission: Find Eddie 
Bauer. Determine if he's real, 
a la Howard Johnson, or a 
marketing construct, a la Betty 
Crocker. Is he a legendary 
giant, Uke the founders of Jim 
Beam, Jack Daniels (my per- 
sonal favorite) and Oscar May- 
er, or is he just another Pacific 
Northwest legend like Big 
Foot or Sasquatch? 

To millions of Americans, 
Eddie Bauer is a familiar pres- 
ence. He's in our mailboxes. 
He's in our shopping malls. He 
fills our closets with rugged 
outdoor clothing. But who is 
the man so widely promoted 
and yet so cautiously concealed 
beneath a cloak of goose down? 

To find out, I teamed up 
with Ford Trucks and scoured 
Washington state for clues. 
I drove a thousand miles 
through Eddie Bauer country 
— the greater Seattle area, the 
North Cascades, the Olympic 
Peninsula and the Columbia 
River Valley. I examined a 
fleet of genuine Eddie Bauer 
edition Ford Explorers, Aerostars 
and Broncos. And along the way, I 
pursued classic Eddie Bauer activi- 
ties — fishing, skeet shooting and hik- 
ing. In the end, I accomplished my 
mission. Here's the lowdown: 

• First, there's nothing virtual about 
the reality of Eddie Bauer. He was 
bom on Orcas Island in 1900, and died 
in Seattle in 1986. 

• Second, he was a celebrated fisher- 
man, hunter and marksman. 




• Third, he was a pioneering retailer 
of sports equipment and rugged out- 
door gear and clothing. 

• Fourth, he opened his first out- 
doors/sporting goods store in 1920 
after already becoming an outdoors- 
man of note in his teens. 

• Fifth, he was an inventor of new 
sporting and outdoors equipment, 
several of which received patents. 
Chief among these is the down jacket, 
which proved to be the foundation of 




The Eddie Bauer image not only Includes a special-edition Ford Bronco, shown above, 
but a new Ford F-Serles '/j-ton pickup truck for '94. 



his company's national success. 

• Sixth, the company he 
founded grew far beyond his 
original concept. Today, it's a 
billion-dollar multinational op- 
eration that sells a minimum of 
E.B.-style sporting equipment 
and a maximum of upscale 
casual clothes. 

• Seventh, the company is a 
unique combination of mail- 
order business and retail sales. 
Its network of stores now 
stands at 270. By 1995, it will 
be 350. Eddie Bauer dwarfs 
such competitors as L.L. Bean 
and Cabella's. For a fair com- 
parison, consider such giants 
as Land's End and The Gap. 
Acquired by Speigel in 1988, 
Eddie Bauer is responsible for 
52% of its parent company's 
annual sales. 

This is the core of my re- 
port, and as you can see E.B.'s 
accomplishments are impres- 
sive. However, there are a 
number of ancillary details 
associated with E.B. that are 
also quite interesting. These 
include E.B.'s role in World War II, 
his fame with early aviators and his 
circuitous route into the clothing and 
mail-order businesses. But I'll get to 
these later. 

First, there's a second mystery that 
needs to be cleared up. Exactly what 
is an Eddie Bauer edition Ford truck? 
Is it a real product of collaboration or 
just a superficial badging operation? 
Does Ford Trucks really need Eddie 
Bauer, and vice versa? 

Fortunately, my trip to Seattle coin- 
cided with the 10th anniversary of the 
Ford/Eddie Bauer association, so I was 
in an ideal position to get the scoop. 

The main point I discovered was 
that the corporate collaboration has 
proven to be far more successful than 
most people beheved possible when it 
was launched in the 1984 model year. 
At that time, sales for the new Eddie 
Bauer edition Bronco II were project- 
ed to be about 400 a month. "To date, 
the Eddie Bauer edition Bronco II 
has sold 96,000 units, or double the 
original estimate. 

The same success story was repeat- 
ed with the Eddie Bauer edition Ford 
(Please turn to page 103) 
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OUTDOORS (Continued from mae 100) 



teardrop-shape body — the rear track 
is 9 in. narrower than the front — and 
fuU belly pan cut Cd to an F-16 jet- 
fighter-like 0.19. That's 30% better 
than any current production car. 

Another first is the heat pump for 
heating and air conditioning. Using a 
separate AC induction motor and in- 
verter to drive the compressor, R134a 
refrigerant is pumped to a reversing 
valve, which controls the flow to ei- 
ther the front heat exchanger that is 
located ahead of the radiator or the 
rear heat exchanger that is located in 
a module underneath the dash on top 
of the tunnel. The system is able to 
provide 3000 watts cooling for 1000 
watts of electrical input, and in the a/c 
mode, uses only 1000 to 1500 watts of 
power compared to 4000 to 5000 watts 
for conventional systems. 

A unique preconditioning mode 
allows you to program the heating/ 
ventilation/air-conditioning (HVAC ) 
system, like you would a VCR or an 
alarm clock. While the car is being 
charged, you can have the heat or a/c 
come on at a preset time, so you can 
enter a toasty cabin on cold days and 
a cool car when outside thermometers 
are popping. 

So what's it like to drive an Impact? 
Starting the car is a bit eerie, because 
it doesn't actually start. There's no ig- 
nition key. You punch in your special 
code via the console keypad, and a 
dash light reads ready. That's it. 
There's no sound, no vibration, no 
nothing. The electric motor plays 
dead until you hit the gas — er, watts. 

Performance is unlike any other 
electric vehicle we've driven. Previous 
electrics have been downright slugs, 
but the Impact scoots and handles 
like a sports car. You can hammer 
down the road in confidence, and this 
2-seater really responds. At one point, 
at the GM Proving Grounds, we drag 
raced a '93 Acura Integra up a steep 
incline test track and arrived at the 
top out in fi'ont by three car lengths. 

Impacts will hit the road this spring 
as GM turns over 50 of them into the 
hands of more than 1000 motorists for 
2- and 4-week test drives during a 2- 
year test-evaluation program. It gives 
everyone — including GM — a chance 
to get electric-car experience. As of 
yet, GM has not decided if it will go to 
market with Impact in 2- or 4-seat 
versions, or both. The 2-seater, with 
an expected price tag of $25,000, may 
not have sufficient mai'ket appeal. But 
a 4-seater may be practical only if a 
more advanced (and affordable) bat- 
tery is developed. 

Who knows, the ubiquitous expression 
of "Fill 'er up," may become as obso- 
lete as "Whoa, Dobbin," as Americans 
sing a new tune — "Watts up!"BI 



Bronco (91,800 units since 1985), 
Aerostar (72,800 units since 1988) and 
Explorer (178,000 since 1991). To date, 
Eddie Bauer edition Ford trucks have 
sold a total of 438,600 vehicles. 

Appai'ently Ford was right on tar- 
get a decade ago when it realized that 
a large segment of buyers was no 
longer satisfied with lean-and-mean 
trucks. They wanted worklike utility, 
but carlike comfort. Typical cargo for 
these trucks isn't hardware and lum- 
beryard supplies, it is fly rods, shot- 
guns and backwoods gear. 

This previously unrecognized seg- 
ment of truckers was essentially Eddie 
Bauer people — both in the spirit of 
E.B. and the company he founded. 
Consequently, the Ford/Eddie Bauer 
alliance anticipated one of the major 
automotive trends of the 1990s — the 
emergence of upscale trucks as an 
alternative to cars. 

With the truck culture now in 
full swing. Ford has decided to 
take it further by introducing an 
Eddie Bauer F-Series Vz-ton pickup, 
which will be available in selected 
markets in 1994. While upscale pick- 
up trucks seem a less likely match 
than upscale sport/utes or vans, 
market acceptance of the Ford/Eddie 
Bauer F-Series ^/z-ton will probably 
continue the string of success. 

So, what exactly is an Eddie Bauer 
edition Ford truck? Basically, it's a 
vehicle that carries Eddie Bauer 
badging and offers upscale amenities 
and styling. These include cast-, 
forged- or deep-dish aluminum wheels, 
sport bucket seats or captain's chairs, 
leather upholstery, top-of-the-line 
electronic instrument clusters, luxuiy 
accessories, unique color treatments 
and complimentary garment and 
duffel bags, shipped directly from 
Eddie Bauer's headquarters in Red- 
mond, Washington. This upscale treat- 
ment makes Eddie Bauer edition 
Ford trucks as equally at home with 
doctors and lawyers as with carpen- 
ters and masons. 

While it seems natural today that 
trucks have become alternatives to 
midpriced luxuiy cars, 10 years ago it 
wasn't self-evident. In fact, it ran 
counter to decades of automotive buy- 
ing patterns and marketing. To break 
the pattern. Ford came up with the 
idea of linking trucks with the up- 
scale, outdoorsy Eddie Bauer image. 
This was a gamble for both compa- 
nies, but it was considered much 
riskier for Eddie Bauer. 

The early 1980s wasn't exactly a 
high point in quality control and cus- 
tomer satisfaction for Detroit. Yet, 
these were the precise areas where 
Eddie Bauer's reputation rested. Not 
only did the Eddie Bauer Co. design 



and field-test all products, starting in 
1920 with E.B. himself, but it stood 
100% behind all purchases. The Eddie 
Bauer Creed and Guarantee, which 
was written by E.B., is the foundation 
of the company's customer relations. 
It assures buyers: "Every item we sell 
will give you complete satisfaction or 
you may return it for a full refund." 

Eddie Bauer executives frankly ad- 
mit they were apprehensive about 
teaming up with Ford in the bad old 
days of the previous decade. How- 
ever, this was the time when Ford 
was introducing a campaign that 
would help turn its reputation around 
— Quality Is Job One. 

In the end, Eddie Bauer's fears 
were unjustified, although it report- 
edly gets the occasional call from a 
customer asking if Eddie Bauer edi- 
tion Ford trucks are covered under 
the full-refund guarantee. Did Eddie 
Bauer benefit from the alliance? Dur- 
ing the past decade, its sales exploded 
and it emerged as the giant in its field. 
The company has apparently done 
several things right, in addition to 
teaming up with Ford. 

Now, back to some interesting side 
details. It turns out that E.B.'s path 
into outdoor clothing was a bit cir- 
cuitous. He started out stringing ten- 
nis and badminton rackets. "Then, 
using high-quality feathers, he began 
producing dry flies and making tour- 
nament-quality badminton shuttle- 
cocks. This eventually led him to 
using feathers as an insulating mater- 
ial for the world's first down jackets, 
coats and jumpsuits. 

E.B. intended this clothing for out- 
door sporting activities, such as hunt- 
ing and fishing, but early aviators 
were among his most devoted cus- 
tomers. High-altitude temperatures 
were brutally cold and down in- 
sulation was the only thing that en- 
abled the pilots to endure it. Charles 
Lindbergh, in fact, was one of E.B.'s 
strongest supporters. 

When the United States was gear- 
ing up for the Second World War, E.B. 
was given a major contract to supply 
aviators with warm, high-altitude 
clothing. E.B. produced thousands of 
items for WWII and presciently 
stitched his label into each one. After 
the war, flyboys looked at the label 
and called E.B. for replacement gear. 
Seeing a flood of interest, E.B. asked 
the government for an address list of 
the men he clothed in WWII, and got 
it. Thus was bom his mail-order busi- 
ness, and the rest is history. 

This concludes my investigation 
into the mystery of Eddie Bauer. 
Now, if I can just get someone to as- 
sign me to get the scoop on the Ken- 
tucky genius Jack Daniels. IN 
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Popular Mechanics 

Editorial Indexes from 1976 to 1993 

Are you searching for a particular Popular Mechanics 
article? Let our yearly Indexes make It easier to find. 
Every article published In the magazine Is referenced 
here - automotive, boating, electronics, home 
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Only NordicTrack gives 
you a total-body workout. 




Lower-body only 
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NordicTrack: "The World's Best Aerobic Exerciser*.' 




Total-body 



Lower-body only 



Exercise bikes, treadmills and stairsteppers 
only give you half a workout. 



Mo.st in-home exercisers completely 
ignore the muscle groups in your 
back, chest, shoulders and arms. 

But a NordicTrack" workout 
exercises all the major muscle groups 
in both your upper and lower body. 

So it burns more fat. And up to 
1.100 calories per hour. Plus, the 
patented flywheel and one-way clutch 
mechanism gives you a smooth 
workout that's easier on your joints. 

Don't settle for less than "The 
Worid's Best Aerobic Exerciser?" 

Call now! 

C1994 NonlitTrjck, Int.. A C.NIL Company • All rinhts rvst:r\«l. 



30-day in-home triaV 

Wordiclrack 
m A CML Company 



FREE Video and Brochure 



cau 1-800 441-7891 

275B4 

or write: NordicTrack, Ocpt 2^5B4 

lOl I't-ncv Road. Cliaska. ^S.-dS-i.-^'i^ 
□ Please send me a FREE brochure 
a Also a FREE VHS videotape 

Name Phone ( ) 



Street 
[ Cil\ _ 



PULUIMG POWER 



(Continued from page 35) 

The company calls its High-Q 6500 
($60) the "downtown" antenna because 
it's optimized for urban and signal- 
rich conditions. No amp is needed, as 
signal strength is seldom a problem in 
and around cities. Quite the contrary, 
which is why the 6500 has a switch to 
reduce tuner overload. 

The major reception problems in 
cities are interference from ac^'acent 
channels on the crowded airwaves and 
multipath distortion. Theoretically, 
FM stations in a given broadcast mar- 
ket are spaced 800 kilohertz (KHz) 
apart. This means the 105.9-mega- 
hertz (MHz) frequency shouldn't be 
flanked by anything closer than 105.1 
and 106.7 MHz. In practice, though, 
the presence of broadcasters in sub- 
urbs and nearby cities means spacing 
is usually 400 KHz or under. In places 
like New York, you pick up more than 
one station on the same frequency. 
They're usually low-power stations, 
and the premise is that their signals 
won't overlap. 

The High-Q 6500's strong point is 
its selectivity — the ability to reject 
adjacent-channel interference. The 
9-in. square box conceals a folded, 
quarter-wave antenna and the so- 
called High-Q circuit, which makes its 
channel selectivity razor sharp. In 
other words, if you tune your radio to 
102.7 MHz, it'll turn deaf ears to the 
neighbors at 102.5 and 102.9. A sepa- 
rate tuning dial on the 6500 aids in 
this process. 

Multipath distortion occurs when 
an FM signal bounces off buildings, 
hills or mountains, and a jumble of 
these reflections arrive at your timer 
along with the direct original signal. 
It's radio's version of TVs ghosts, and 
the result is anything from muddy 
sound to unrecognizable hash. 

The High-Q 6500 can clean up the 
mess. Where multipath is so severe 
that your tuner can't identify and re- 
ject the false reflected signals, the 
otherwise omnidirectional High-Q 
6500 can be turned on its side and ro- 
tated like a directional antenna until 
the best sound emerges. 

For the record, with no antenna at 
all, the typical hi-fi receiver we used 
picked up 25 stations decently — good 
to slightly hissy stereo. A dip>ole rib- 
bon hauled in 36, all listenable. Be- 
sides cleaning up the sound of the pre- 
viously marginal stations, the High-Q 
6500 brought in another 13. 

Much of this was the result of 
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bringing order to the riot between 88 
and 92 MHz — the so-called education 
band where low-powered college sta- 
tions and low-budget National Public 
Radio affiliates are crammed in just 
200 KHz apart. The compact 6500 
made them aU listenable, but most re- 
mained noisy enough to warrant a 
switch to monaural — or a try with a 
different antenna. Compared to the 
big-wattage commercial stations, 
these small-fries carry some of radio's 
more interesting programming. Au- 
dioPrism's Model 7500 ($190) and 
APPA-8500 ($450) cleaned up all the 
jive on the airwaves, and even coaxed 
a few more riders from the storm. But 
at V/z and 5V2 ft. tall respectively, 
these columns might create some in- 
door static of a personal kind. 

These aerials resemble organ pipes 
because they conceal unfolded half- 
wavelength antennas — three in the 
case of the APPA-8500. The more re- 
ception surface a radio signal sees, the 
better. And because antenna "gain" is 
a function of length, these models need 
no amplifiers. Issaquah, Washington- 
based AudioPrism, (206) 392-0399, 
contends that the amps that compen- 
sate for small element size in tiny an- 
tennas might feed noise to the tuner. 

For all its height, the AudioPrism 
7500's diameter is just 4 in. The black- 
cloth-covered tube sits on a hand- 
rubbed wood base. It weighs 9 pounds 
and actually is pretty attractive. Cus- 
tom covering is available for this and 
the charcoal-wrapped APPA-8500. 

The 7500 is an omnidirectional an- 
tenna, and best used where you want 
to haul in a lot of signal and distant 
signals, but where multipath isn't a 
concern. That's the APPA-8500's forte. 

APPA means AudioPrism Phased 
Array. Inside the 12-in. tube are 
three half-wave elements spaced 120° 
apart. This makes it a directional an- 
tenna — the kind that rejects multi- 
path reflections. Just sit back and use 
the supplied remote control to select 
the position that delivers the best 
sound — which may vary by station. 
The 24-pound APPA-8500 will also 
work as an omnidirectional model, 
with all three elements linked. 

Besides the quantifiable benefit of 
additional stations, any of these an- 
tennas provide a qualitative improve- 
ment in FM listening — better stereo 
definition, quieter reception. This is 
particularly audible on stations that 
broadcast CDs, where silent passages 
remain just that. IN 




Start your own Steel Framed Home Business! 

Tri-Steel's Honnes have features not avaikable wttti ordinary wood housing. 

♦ Lhmatched Protection from High Winds, Fire, T&mltes orKl Earttiquakes 

♦ Energy Efficient 9" Thick (R-30) Insulation for BIG Energy Savings 

♦ Envlronmentally-frlerKlly f^aterial (over 68% of all Steel Is Recycled) 

^ 100 Models + Custom DesigrK ^Clearspan Interiors ^ + MUCH More 

Distributors Wanted 

WeVe helped people all over the world to devetop ttieir own business. 

♦ Intensive Hands-On Construction Training ♦ No Experience Necessary 

♦ Fast Simple Bolt-together Construction ♦ Construction Assistance 

♦ Low, Refundable Investment ♦ Unmatched DIstritxrior Support 

♦ f^iM-Famlly, Commerckil & Small BulkJIngs ♦ No Franchise Fees 




Tri-Steel Homes. IKm the CRESCEUT model (above), are 

much like a giant erector set... you simply bolt-together 
the pre-cut, pre-punched components in a logical order 



SEMINARS and WORKSHOPS 




Choose Irom 100+ standard models or have 
Tri-Steel custom design a home for you. 



LOCAHON : 

Charlotte. NC 
Chicago, IL 
Baltimore, MD 
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Seattle, WA 
Las Vegas, NV 
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July 6, 1994 
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2-day Training Workshop. AnENDANCE 
LIMITED. Coll tor reservations & details. 
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FREE Info Packet 
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ELECTRONICS 



Alternate Views 

BY FRANK VIZARD, Electronics Editor 



• It's worth a trip to Japan every 
year just to poke your head inside the 
annual Electronics Show held alter- 
nately in Tokyo and Osaka. The re- 
cent Tokyo show, though, was not the 
usual electronic humdinger. A reces- 
sion has hit the Japanese electronics 
industry particularly hard, with most 
companies reporting declines in either 
sales or profits, or both. 

Still, there were some interesting 
products and some interesting conclu- 
sions to be drawn. For instance, you 
can expect to see more 16:9 televi- 
sions coming from manufacturers like 
Sharp, a company that has gone as fai' 
as developing a prototype 16:9 TV/ 
VCR featuinng a 24-in. diagonal screen. 
Sharp officials believe the TVA^CR 
combination is the future and 
that the stand-alone VCR is 
doomed for extinction. 

Interestingly, the VCR sec- 
tion contains a commercial- 
zapping feature that allows 
you to fast forward through 
commercials automatically. 
This feature works with stereo 
TV broadcasts, kicking in 
when it encounters a monaural 
commercial. 

When these new 16:9 TVs 
will appear largely depends 
upon how long Japan's reces- 
sion lasts. The simple truth is 
that the Japanese market is ^°'"9 
saturated with standard-size (4:3) 
TVs, and, thanks to the recession, 
Japanese consumers are not buying 
any new ones. 

If Japanese TV manufacturing 
plants are to stay active, they will 



have to make 16:9 
models in a variety 
of sizes just to 
make the average 
Japanese part with 
his hard-won yen. 
Ultimately, these 
16:9 models cer- 
tainly will find their 
way to the United 
States. 

Sharp, mean- 
while, is also im- 
proving its LCD tele- 
vision technology. A 
new 14-in. monitor has a viewing an- 
gle of 80° — more than double the 35° 
of previous screens. This development 
makes LCD screens more viewable 




wide: Sharp's 16:9 TV/VCR (top) and LCD TV. 

from extreme off-center positions. 

Another display technology with a 
different twist comes courtesy of 
Sanyo. The company demonstrated a 
prototype of a 40-in. 3D LCD projec- 
tion television that can be watched 



3D Without Glasses 

I^^HUr LENTICULAR SCREEN 

WS^^ VIEWER 

LCD PROJECTOR ^sSHf 











Sanyo uses a lenticular screen to present different Images to the left and right eyes. 



without the red- and blue-lensed 
glasses we're all familiar with from 
the movies. Multiplexed images are 
projected from the rear onto a lenticu- 
lar screen, which acts to separate the 
images. Your right and left eyes see 
different images, creating the 3D ef- 
fect. AVhile an animated demonstration 
video looked good, the images were 
viewable only from a narrowly re- 
stricted position. Naturally, such a 
system would require special broad- 
casts and video source material, and 
this may limit any practical application. 

Video for CD 

Many show exhibitors were also mak- 
ing a concerted effort to get the fledg- 
ling Video CD format off the ground. 
Companies like Panasonic, Sharp, 
Sony, Hitachi and JVC demonstrated 
machines that could play audio-size 
CDs containing video. The video qual- 
ity is said to be comparable to VHS- 
quality videotape. Most of these Video 
CD players were demonstrated as 
part of portable systems rather than 
as part of larger home entertainment 
systems. Details were sketchy, but 
more infonnation should be available 
in coming months. 

Another new format getting a lot of 
attention was the diminutive audio- 
only Mini-Disc. Sharp showed a com- 
bination Compact Disc/Mini-Disc 
tabletop machine, interesting in that 
it allows you to record a CD directly 
onto a Mini-Disc. Sharp also showed a 
tiny portable Mini-Disc model, oper- 
ating with a lithium-ion battery, which 
can also record. Sony, meanwhile, de- 
buted a Mini-Disc changer for in-dash 
car installation. A rectangular tray 
holds four Mini-Discs, and the tray is 
inserted into the player. m 
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Be a computer 

Only NRI gives you hands-on 
training with tne latest 
progranuning tools: 

■ A 486SX computer with Super VGA color monitor, 
200 meg hard arive ■ Windows ■ Visual Basic 

■ Power C ■ QBasic ■ DOS ■ And much more! 



ammer! 




nly NRI at-home 
training gives you 
I real-world program- 
ming skills in three in- 
demand languages: QBasic, 
C, and Visum B^c, 
today's hot new 
language designed 
for writing 
popular Windows 
uiplications. Best of 
all, you get hands-on training with a 
powerfiu Intel-based 486sx com- 
puter system, complete with Super 
VGA color monitor, 200 meg hard 
drive, Windows, and professional 
programming software you keep! 




NRI, the leader in at-home 
computer training, shows you how 

to take advantage of today's 
newest programming opportunities 

Get in on the ground floor of computer 
programming one of today's fastest-growing 
career fields. The Bureau of Labor Statistics 
forecasts that job opportunities for program- 
mers will increase much faster than average 
over the next 10 years, with as many as 
400,000 new jobs opening up by 2005. 

And the fastest-growing segment of 
programming jobs will be PC programming, 
fueled by the phenomenal popularity of 
Windows, the efficient power of C, and the 
ascent of exciting new languages like QBasic 
and Visual Basic. 

Now, with NRI at-home training, you 
can get the new sidlls you need to build a top- 
paying career — even a full- or part-time 
business of your own — in this high- 
growlh, high-opportunity field. 



and clients demand... including programs 
designed for use in a Windows environment! 

Only NRI gives you first-hand program- 
ming experience with a state-of-the-art Intel- 
based 486SX computer system, complete with 
Super VGA color monitor, 200 meg hard disk 
drive, a full megabyte of RAM, 1.44 meg 3.5" 
floppy drive, mouse, and more — all yours to 
train with and keep! 

Plus you explore the extraordinary 
capabilities of three in-demand programming 
languages. You learn to design, code, nin, 
debug, and document programs in QBasic, C, 
and Visual Basic. Best of all, since Visual Basic 
is specifically designed for aeating Windows 
applications, you learn to generate fully 
functioning Windows programs, complete 
with text boxes, command buttons, and other 
sophisticated graphical interface elements. 



NRI's step-by-step lessons and hands-on 
programming projects help you first master 
the design concepts used every day by 
successful PC programmers. Then, with the 
support of your experienced NRI instructor, 
you quickly move on to learn programming in 
three of today's hottest languages. 

By the time you complete your course, 
you have a clear understanding of program- 
ming methods, languages, and techniques... 
and you're ready to handle any programming 
task with confidence. 



No previous experience necessary 

Train with NRI, and immediately start getting 
the money-making job skills you need to be a 
computer programmer — no matter what 
your previous background. 



Send today for your FREE catalog 

See how NRI at-home training gives you the 
programming know-how, the computer, and 
the software you need to get started in this top- 
paying field. Send today for your FREE catalc^! 

If the coupon is missing, write to us at 
the NRI School of Computer Programming, 
McGraw-Hill Continuing Education Center, 
4401 Connecticut Avenue, NW, Washington, 
DC 20008. 

IBM PC/AT is a reiistered iradenurk of the IBM Coipoiation. Window, 
QBisic, and VlsiuJ Basic are tiadenuiks of Microsoft Corporation. Intd 
Inside logo is a registered trademark of Intd, Inc. 



SEND TODAY FOR FREE NRI CATALOG! 



Get hands-on experience with 
today's programming tools: 
a powerful 486$x computer, 
Super VGA color monitor, 
200 meg hard drive, Windows, 
Visual Basic, and more — 
all yours to keep! 
Right from the start, NRI's unique Discovery 
Learning Method gets you actively involved in 
the challenge of real-world programming. Step 
by step, }'ou learn to create the kinds of full- 
featured, powerful programs toda/s employers 
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Schools I^n3 

McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 

Check one FREE catalog only 

□ COMPUTER PROGRAMMING 



For care«r courses 
approved under Gl Bill, 
check for details 



Other Computer Career Courses 



□ PC Applications Specialist 

□ Programming in C++ with Windows 



J Microcomputer Servicing 

□ Desktop Publishing 

□ Bookkeeping and Accounting 

□ Multimedia Specialist 
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mill BUYER'S 
I Iwl GUIDE 



FOR ADVERTISING RATES PLEASE CALL OR WRITE: 
BARBARA JONES, MAIL ORDER MANAGER 
224 W. 57TH STREET, NEW YORK. NY 10019 
PHONE: 1-800-669-1251 OR 2 1 2-649-3 1 36; FAX; 2 1 2-586-5562 



BUILD YOUR DREAMS! I® H^rJt^rrit'^^^^^^^ 




Buy Factory Direcl, 16X31 •25X47 
Build ityourseifi 35 X 55 * 50 X121, 

800-8884606 





TP-77 pumps out 60cfm @ 4-5psi. Eliminates up | 
to 80% ov erspray. Heated air reduces moisture. 

Eliminates runs. Has 1qt. 
cup, gun, nozzle, cart, 30ft. 
hose, turbine. U S. Made. 
Requires no compres- 
sor. 1yr. wan'anty. I 
kWt. 45Lb. Call for 
iFree Catalog. Or 
IS COO '^VH^^^ s»e Nov. '92 | 
I d99 PPD. UPS us 48 issue, pg 128. 

TIP Tools & Sandblast Equipment, Dept. PM, 
1 7075 Rt. 446, P.O. Box 649, Canfield, OH 44406 1 j 
800 321-9260 Fax 216-533-2876 VISA/MC 





INSTANT GARAGES 
ALL WEATHER SHELTERS 

Assembles and Anchors Quickly & Easily 
30 Day Money Back Guarantee 




«199S 



' FREE DOORS! 



Factory 
direct and save! 

Open to 
V the Public 




12 X 20 X 8 *469 



STARTING AT ■ for : Cart, Trucks. Boiu. RV«. 

IMo:o-C)Cles, Psint booths. Docks. Pools, 
Workshops, Gov't, and Induitnsi Conutcts, 
sndblssting. Camp or Temporary Sh«ll«r. 
Walkways, Hot Tubs, and More' HEAVY DUTY Sleet Frame. 
Duratite DupontS Cover with Zipper Door, Sues svailabie from 5' 
10 60' Wide. 30' Hifih. Any Length. Withstands High Winds. Sun. 
. J^BI^Ml^^^n^ Sap & Huvy Snow. No Prop«rTv 
lA^^^^^^^^^ff^M °' Permit required. Survived 
H^^^^^^^H^^^H Hurrieana Andrtwf Canadian 
^U|tfM^^^^^^^H Wvathar Tastadf Covers to 
^m^^^^^^^^F 20 Years We to Vour Door 
^^^^H^^H^^HP DMiers and Exporlart Wetconne. 

For Information Call Toll Fraa 

CALL NOW 



1203) 781-8000 
FAX# 1203) 781 8005 
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BOWFLEX PRO 

rated SUPERIOR to NordicFlex 
and Soloflex by Consumer Reports' 

Call for your Free comparison Video and find out wliy! 

ISOO-BOWFLEX 

(269-3539) 



If you are comparing home strength 
exercise machines and you haven't seen 
Bowflex's free video and brochure, you 
should caU 1-800 BOWFIEX 
right now. 



The Free Video you will receive will compare Bowflex, 
NordicFlex, and Soloflex head to head. You'll see that 
workouts with Bowflex can be 27% faster than Nordic 
Flex and 46% faster than Soloflex. You will find out 
why Bowflex can give you a better workout, with 
better form than Soloflex or Nordicflex. 



You'll also see that Bowflex is more effective, 
costs less, and is backed by a lifetime warranty. 
Call now and get the facts. 



■ Consumer Reports November 1993. Consumer Reports is not affiliated with 
Bowflex and does not endorse Bowflex products or any other products 





ORWIMTE: 

BOMVUX 

2200 NESSm Ave.. 
Vancouver, WA 98661 




for making Ornamental 
Concrete Items 

Booit at>out Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets trom tne vworld s 
largest mold manufacturer. 



CONCRETE MACHINERY CO., INC. 



I P.O. Box A99, Hickory, NC 28603 



^^g^^^U^^^MM 56 P 
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Catalog Buyer's Guide 




• All Itelor Brandt 

• Comptoto Sytlwnt 

• AcMstoitot. 

• Hug* Savings 

• Easy Installation 

• Complats Instruct 

L»l Urn H»lp You Smimet 
Your Nmmf Smtollllo TV 
ent»rtmlnmont Symtmm 

Over 40,000 Satisfied Customers 



1-800-334-6455 

Miiit-73»4ai rum-T)»4m 

SKYVISION INC.* 

1020 FRONTIER DRIVE 

FERGUS FALLS. MN 56537 



^ INSTALL OR UPDATE YOURSELF! 



TELEPHONE LISTENING DEVICE 





Record tettphont coftveruiioits in your oflica or 
nome ConnKis Mtween arty casieits or tipe 
recorder ind your letcphone Una Starts aulo- 
iTuiKiitywftcfi phone nartswered Records DMh 
tidei ol canverutiofl Slops recordr when 
pfKma a hung up 



EACH »T EMC kMH 




Super Powerful 
FM TRANSMITTER 

Uany lines mot poweflul man ottm Irar^vntler^ 
TransfDits up 10 tnie to any FM raOo -taiy to 
AssemW Kl ' up B 9V tunery (rtoi rcl ) 
For catalog o( Transmaiers Vocf ScramMrsartO 
omerspecsly acms. enclose 12 00 H USi Corp 
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S 5001) PIX S MONTHLY $ 



FROM GOV'S BECT KEPT SECRET, THE 

DISABILITY CONSULTANT 

ADVANCED PAY, FiEE TRAVEL k MORE 
FREE BOOKLET -CALL 

303-766-mi 
BOX 460058 • AURORA, CO 80046 



Home and 
Commercial 




WOLFF 
TANNING BEDS 

Call for a FREE Color Catalog 

Slid Wholesale Pricinji' 



BOWFLEX different by design...for better results. 



PLAZAC SALES INC. 



Cable TV Converlen Plus Panasonic, SdentiTic 
Allann, Jerrold. Pioneer and more. Professional 
Service, Good Prices. One Year Warranty - Ship 
CO.D. Any one implying theft of service will be 
declined sales. Sorry, no New Jersey salcL Dealen 

PLAZAC SALES INC. 
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Build a Historic 
Wooden Ship Modei 




The largest selection of authentic 
wooden ship models- museum quality 
replicas you build yourself. Models up 
to 4 feet long with pre-cut wooden 
parts, metal and brass fittings. Even 
first time builders can create a mag- 
nificent keepsake. Send $1 .00 for a 
92 page color catalog. 

Model Expo, Inc. Dept. PM24 
.0. Box 1000, Mt. Pocono, PA 18344 



3T 



ELECTRONIC PRODUCTS & DEVICES 



Telephone Line Grabtwr! 

Listen-in to premises, or access 
"ongoing" phone conversations with emergency call 

"break-in"! tf TELGRAB ■ Plans....$10.00, Kit'Pians $99.50 

Long Range FM Voice and Telephone Transmitters^^ 
Easy to assemble kits <IXFM/XLT300 (2 unit combo) ■■■t34.50 




Laser Window Bounce Listener System 
tLLISTI - Plans $20.00, Kit/Plans $199.50 




Blaster / Intimidator 1 00,000 watts of explosive 
power, «BLS3 Plans...$10.00 
Ready to Use $99.50 



FREE CATALOG! With Order - Or Send $1 .00 



MC'VISA'Ch«l<s welcome ■ acd S<.00 PSH, COD's add S4.50 extra. 1 



INFORMATION UNLIMITED 

PO BOX 716 DEPTPM294 AMHERST, NH 03031 
"iSar Orders 800-J21-1705- Inq's 603-673-4730- Fax 603-672-5406 





TM 


aCDROOM OnGRNIZCR 


FITS UNDER BOX ^ ^ 
SPflING AND 1 1 M 1 t"^! 


DUSTPROOF 
UNOERBEO 




MATTRESS / r'^^A 


DRESSER 




toiio WOOD //i 

^ VACTOKT DIHCCT //A 

REPLACES C IMMuri //^ 

BED .^T-CT" — //A 

FRAME ^ /^al 






y CEDAR 
' CLOTHES 
PROTECTORS 




6 FT. LONG ^*»(^\J3TC7r/ 


7 to 16 

DRAWERS 




DRAWER '^-4/ V 
SELF CLOSINO DOORS 




PUT A DRESSER UNDER ANY BED 


FROM $139 


FREE CATALOG 1 ■800-782-4825 



Team auto 
I mechanics! 

I Professional-level home 
study. Learn all about autrv 
motlve systems, "bumper-tf)- 

I bumper" for all makes of 
cars. Be a skilled mechanic 
Free career literature. 

■ Send or call: 
800-223-4542 



Name 

Address. 
City 



. Slate. 




Phone C 



The School of Auto Mechanics 

PCDl, 6065 Roswell Road 
Dept. ZB129, Atlanta, Georgia 30328 



Yesl You can oivn your 
own home. 




No doum payment on Miles materials 
or money lent for subcontracted work 



It's easier than you think! 

/ust being your own general contractor 
and doing some of the simpler work 
yourself may be enough participation to 
pro\ide the equit>' (down pa\iiient) you 
need for a mortgage on your ver\' own 
home! Call today! 

■800-343-2884 

Ext.l 



, 1-( 

I Ext 



N/III-ES HON/1ES 



Learn how a MAGNATRAC» Hydro-Crawler can : 

•SAVE MONEY*MAKE MONEY* 

Do Your Own Work...Start Your Own Business! 



DOES ALL THIS and MUCH MORE! 



Excavata basements, walks, patios •Haul logs 
• Grada drives a Build roads, trails, firebreal<s 
Landacapa homes, cabins aClaar trees, brush 
a Mow hillsides a Dig pools, ponds, septics 
Till gardens Earn EXTRA CASH part time! 



Send NOW tor complete details... 



STRUCK-KITt • BOX 307 • dept pm24 

CEDARBURQ, WISCONSIN 53012 

□ CATALOG ■ uses, attachments and prices $2.00 

□ TECHNICAL K^ANUAL - construction, 

adjustment and operation details $8.50 

□ VIDEO - all Magnatracs and attachments $9.50 

□ BROCHURE - complete Magnatrac line FREE 




Cable TV Descram blers 

jEftR6Lb. sci^rn-iFic aYlANTA. ZENffH. T6e6M. PtoNEER. HCTTOTT 



We Guarantee your complete satisfaction with a 
30-Day No-Risk Trial Period. 

it One Year Warranty on all products IN WRITING I 
)(r Buy 2 save 10% on second unit. 

it ^SY TO INSTALL INSTRUCTIONS WITH EVERY ORDER. 

it Friendly, courteous service. 



lea 
moNics 



7*14 W. Oodgi Rd. «334 
OnMhm NE Ml 14 



For a free catalog or questions call: 

1 -800-729-1 776 
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Don't Lose your Head 
Over Highxabie TV Bills! 



B 3 >JEI!BOLD 



Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges and gives you 
complete control of your TV. 

We have the Best in 



CONVERTERS 
and 

DESCRAMBLERS 




I 



Everquest • Panasonic • Jerrold • Zenith • Pioneer 
Scientific Atlanta • Oak • Eagle • Hamlin • Tocom 



1 



FREE 
Cafalo 




875 S. 72nd St. • Omaha, NE 681 14 



Work at Home 

Train at home in your 
spare time for one of these 
10 exciting careers! 

EARN UP TO $25,000 

Now you can work the hours you 
choose. No experience necessary. You 
train at home to work at home in your 
choice often different careers. No com- 
muting, no selling; spend time with your 
family Get free facts! No obligation! 

MAIL COUPON TODAY! 



NCI Homestudy Schools, Dept. L 
1001 Harmony Rd. 
Fort Collins, CO 80525 

Yes, I want to work at home. Send me 
free facts on training for the one career I 
have checked. I understand I am under no 
obligation. CHECK ONLY ONE BOX! 

□ Ptrsona! Computer Repair 

□ Locksmlthlng 

□ Medical Billing 

□ Home-Based Bill Collection Service 

□ Bookkeeping Service 

□ Work with Computer at Home 

□ Gun Repair 

□ Home Inspector and Appraiser 

□ TV-VCR Repair 

□ Computer Programming 



Nome. 



Address- 

City 

l^tate 



-Age. 
-Apt.. 



-Zip. 



Build a SHOP OF YOUR OWN 
hr prices you could only 
dream atjout 

LIMFTED OFFER 




EASY DO-IT-YOURSELF CONSTRUCTION 
PACKAGES INCLUDE STEEL, FRAMES, 
SHEETINQ AND HARDWARE 



30X36 — 

Value $7,751 

NOW$3,975 



Value $12,145 

NOW$6,220 



35x5(5 

Value $17,250 

NOW$8,846 



46x72 

Value $25,143 

\IOW$12,894\ 



other Sizes Available 

rtllUIMKlEiIIfflSS^ 

1-800-843-8275 

FAX 612-544-1835 



Made in America 



PM 
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C HOP - TAS TT 



Th9 Original Home Machlnt Shop 
Dealgnod In USA by Shootaak 




. 3*onstoChoo«« 
f. quaMy.bMlprioa 
3 Axis Power 
Feed Available 

12 Month 
Warranty 
100% Parts 
SopPtv 
All Tboling 
Available 



/d?r*L-"f 17- Swing 

' • He 1 1 » 16 Mill tun* 



1-800-343-5775 



FREE BRCX;HURE 



DEMAND THE BEST 



StWPTASK P.O. BOX 59 1 . MONTESANO, WA 98563 

SINCE 1981 




Build ttie Worid's Most Energy Efficient 
And Environmentally Safe Home 

Up to 70% energy savings. R-28 Dome Building Kits from 
$7,060. Perfect for tfie owner-builder. Build in any climate. 
Fireproof, low maintenance concrete exterior. Ultimate 
resistance to termites, deterioration, hurricanes, earttiquakes, 
&tomadoes. Ctioice of plans. 471 to 3,171 sq.ft. 
Free brochure or send $8 for a PlartningKH 
American Ingenuity 
3500-E Harlock Rd. Melbome, FL 32934 407-254-4220 



EI\l\/IROL.ET. 

Composting Toilet Systems 




Advanced Waterless & Low Water Models 

The environmental, sanitary, odor-free answer for cottages, 
cabins, homes & industry. Call for free information 

iSANCOR- 

140-30 Milner Ave., ScarOmougfi. Ontario. Canada MtS 3R3 



1 -800-387-5126 



CANADA 1 -800-387-524S 



SCOTTY ADVANCED TECHNOLOGIES 

CONVERTERS 
DESCRAMBLERS 
COMPUTER PARTS 
COMPUTER SYSTEMS 
CALL FACTORY DIRECT 
ASK FOR FREE CATALOG! 

f -800-422-2640 

LOWEST PMCESI BEST GUARANTEES! 
TECH SERVICE AVAILABLEI 

ALL LOCAL,STATE ■ FEDERAL LAWS APPLY TO 
PURCHASE OF ANY DESCRAMRLER DEVICE 
NO FLORIDA SALES ON DESCRAMRLERSI 




® 



Northern 

J Where the Pros and Handymen Shop 

1 -800-533-5545 

Sal«PncnGaodThru22a94 K«y«36000 



CABLE TV 
DESCRAMBLERS 

Convmrtarm A ilcc*Mori*a 

SAVE MONEY! OWN YOUR EQUIPMENT 

You now have a choice to own 
your cable equipment to 
acceu all prafliium and basic 
channels. We offer the kwMtt 
pricei on all major brand 
names including Zenith, 
Jerrold, Scientific Atlanta, 
Tocom, and Pioneer. FREE 30 
iKI trial period and 1 year Mnrraety. So. if you are tired of 
the nsing cost of Cable TV... 

CALL FOR YOUR FREE CATALOG TOOAY. 

Add-on Cable Company 

BOa/334-B475 




"MAKES ANY VEHICLE 
ELECTRON iCALLV INVISIBLE 
TO POLICE RADAR" 



□ OPERATES ON X.K 
AND KA BANDS 

JPBOTECTS 

FROM ALL 

INSTANTON 

RADAR 
J CAN BE 

USED WITH 

A DETECTOR 

J UTILIZES -BROAD SPECTHUM PASSIVE 
RE-RADIATION TECHNOLOGY ■ 



ID ORDER CAU: 

612-783-1666 

T.E.K. DISTRIBUTORS 



THE 

ECLIPSE 




' INFOBMATIOK 
>^ ^D -2 « S A St ^ 

PO BOX 32287 
FRIDLEV. MN 55432 



CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 



SAVE $$$ DON'T RENT , 



30 DAY MONCY BACK GUAHAHTCe ' 
PANASONIC, OAK, JERROLD, i 
ZENITH, SCIENTIFIC ATLANTA i 
PLUS MOKElin LOWEST PRICESIII 
AA Electronics I 

CALL 1 -(800) 258-9512 I 



Paddle Fan of the 21^.^ Century 



SAY ♦•GOODBYE" TO COLD FLOORS! 

STABLR ITE " lOjOO 

• Energy Savings 

• Room Comfort 

• Mildew Control 

• No Fan Drafts 

• Convective Current 

• Destratification 

• Filters Available 

STABUW, tot- 3 WeaAnmm Dr. •Greravillc.se 29607- (805) 23M4S5 




WATER BALLOON LAUNCHER 
120 YARDS!! ONLY $12 



• PAxruTK oureood nMumtu. ton 

TO OKOIN; CHI Ton Fim 

1-800-44M047 

VMA/MC - or MM cMci U 
I KAtTCR - 1U1IJMIU Dr.. S»riA« Mil. FL Htm 
f wy OtMr SAiwtd IMd Day! 
)lnU.S.A. UWPtH MONEY SACK OUAMNTU 




BUILD A BIKECAR 

1 SEATER - 2 SEATER - PICKUP 

BIKECAR • The Amazing Mini Car You 
Build With Bil<e Parts. Fast, Fui\_Easy 
To Build! Complete 1 Seater 
Plans $12.95. For 2 Seater 
or Pickup Plans Add $5.00 
each or Order All 3 For Only 
$1 9.95. To Order Send Check or MO. 
Credit Card Orders Call 1 -904-854-8324, 
S«lli(acllon Gmf»nl»«d or MeiKy Btck OCALA. FL 34478 




OWN A MACHINE SHOP 

Do your own machiniiiy and sliop work with a 
Smithy 3-in-1 Lathe • Mill • Drill 



f FIX IT YOURSELF! 
X Easy to use! 
w Save Money! 

Save Time! 
As low as $1095 



@Smithy 

or write: 
Smithy Dept. PM 
Lathe • Mill • Drill 
3023 E 2nd Street 
The Dalles, OR 97058 




For FREE Fact Kit 

Call: 
1-800-345-6342 

(Ask for operator PM) 



IWOOD HEAT 



WOOD PURNACBS 
HIAT YOUR ■NTIRI HOMB 
Call 1-218-326-6786 or WrH* 

Charmaster^ 

2307A HWY2W. 
GRAND RAPIOS, MN SS744 



All your tapes can 
look as 

Clear as Day! 

Before After 




r 



plus S & H 

Copy, 
Any 

Tape!^ 

with INTELESTAR 

• Connects easily to any VCR 

• Durable metal casing 

• Gold-plated cables 

• 2-Year Long-lasting Battery 

• Copy Any Tape 

800-829-7746 

Vista International, Inc 
1971 E. Sth St., *101 • Tempe, AZ 85281 
(602)829-8110 



Quality Pforfi/ds ♦ Discoi/nt Prices 



Solar 

Rechargeable 
Light 

Detach solar panel S 
posltkjn It up to 12 ft. 
away. 4 extra bulbs i 
21 * polycarbonate 



8 round spike Included. 
$299© 



)33432 



Leather Palm 
Work Glove* 

size large. 

#1701 „ Sal* 
$^99 




4000 Continuous 
Watt Generator 

a HP Tecumseh engine 
has cast Iron sleeve. 
Item* 16425 



99 



3-V2 HP 
Water Pump 

2- Suction. 84(50 GPH. 



«1OB06 

Sal* 



^167'' 




The Radio Fence, 
for Yards up to 
2 Acres 

Keeps your pel ON your 
properN, OUT of the 
street. Indtxles 
transmitters, redever, 
collar, wire, banery 
and more! 
#3775 

Sato 

^229" 



Backpack 
Garden Sprayer 

For weed and pest 
control spraying. 3 gal. 
capacity. Wand, nozzle 
and 36^ hose included. 
#2510 

Sa/e 



1500 PSI Electric 
Pressure Washer 

115 V, 2 HP, 20 surge 
Amps. Includes hose, 
wand and nozzle. 
#157162 




Sato 

^499" 



Thousand's of Engine's in Stock! 




5 HP 




»6051, 




8 HP 




»eo8i 




10 HP 




#6010 ,,,, 


...... *274" 



Shipping and handling not included. 



Send or call lor your FREE Discount Catalog! 

ORDER TOLL FREE 

1 -800-533-5545 

Fax: 1-612-894-0083 



Name 

Address. 

Qty 



State 



.Zip. 



KayMMOO SEND TO: NORTHERN. 
PJO. Box 1219, Burntvilla. MN 55337-0219 
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TIRED OF jUST GETTING BY? 



How Does $350 to $ 1 500 PerDay Sound? 

Become An 

INJURY EVIDENCE EXPERT 

This is an exciting new profession 
started in 1993 and Is part of tfie 
mulli-billion dollar industry of pre- 
serving evidence of motor vehicle 
accident injuries. 




We Provide 

• Stale of the art tilgh- 
(ech equipment 

• Complete in-home 
training 

• Free 1st year 
membership in the 
Society of Injury 
Evidence Experts 

• Low overhead 
method of operation 

• Assistance with 
lEE area selection 



Other Benefits 

• No minimum 
educational 
requirements 

• Can pursue full- 
time or part-time 

• No employer 
looking over 
your shoulder 

• No commissions 
or royalties to pay 

• No selling 
required 

• Your home Is 
your office 



•All persons must have valid driver's license, 
be Insurable, and no criminal record. 

Send $19.95 + $3.00 s/h for introductory video and 
brochure to: 

VITAL STATS CORPORATION 

k 4505 Harding Rd., Sle. 1 76 

^ Nashville, Tennessee 37205 



CABLE TV 

DESCRAMBLERS 

Best Prices in the U.S.A.! 
Guaranteed to Work! 



WE WILL BEAT ANY PRICE! 




FLUSH UP TOILET 

To Above Floor Drain L^,, . 

Install It Yourself • Anywhars ^Ht^ 

No Digging Up Floori ! 
Writs McPlierson, Inc., Dept. 16 
Box 1S133, Tampi, Florida 33684 / 




Introducing the Revolutionary 

DFT POWER 
WAGON 

•HAtn^tMLBSI 

• BIG POWHl- 
DRIVEN WHEELS 
&4tpeedtiininle. 

• Power Revcnel 

• Dump bed. • tiadd 
10 order for sulmrbaiil 
nmi proptrty otmm, 
busiiuats cf any tar, 
ptyi for iuelf over and 

over is tnne uui libor aved ! Pleue write or call for 
>^ complele FREE DETAILS of tie RevolutioiuiyDK* 
I^^^POWEItWAGON inciudingprice*. qxidficatiaia 
^^^^^ and'Off-Seaiaa* Savings now in effecL 

To: COUNTRY HOME PRODUCTS*. DepL 37402N 
Ferry Road.Box 89, Charlotte, VT 0S44S 



MULTI-UISION 



ELECTRONICS 



Converters & Descramblers 
*Jerrold »SA 
»T(Xom *Oak 
*Zenith *Morf 

1-800-835-2330 




AlhriMa. PWsono/ HELICOPTER 

SI, < 




•M816) 637-2800 



L-c Combo MO. 

PAL iCuncMi 'o<tt%ai ViOeo . US. 

Into Pack ft PAL Video CofobQ 



H r-tata r..',rn proers Only: T^tfPg^BOrOfl 



CABLE EQUIPMENT 

Jerrold • Zenitti • Sci. Atlanta • Pioneer • Oak 
& MORE! OUR PRICES ARE BELOW WHOLESALE! 

CABLE MASTER 
1-800-488-9888 TOLL FREE 

(No California Sales) 



GAS REFRIGERATORS 



^^^i >» Electric^ 

n needed 

Leiiman's, DepL l-HDC, Box 41 I 
KkJron, OH 44636 (216) 857-5441 ~ 




BE 4 HOME INSPECTOR! 

Train at liome. Start a profitable busi- 
ness. Free IHerotuia: 800-223-4542. 



I 
I 

^ School of Home Inspection, Dept PB129 ^^^^^^^ 
^^065 Rosweli Road, Atlanta, Georgia 30328 ^"^^"^^^^j 



Address. 

City 




CABLE T.V. 



CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 

1 -800-972-2779 

FREEDOM ELECTRONICS 

4360 NE 1 1 th Avenue i m 
Ft. Lauderdale,FL 33334 



CORVAIR 

^ver 10,000 new, used & 
p performance parts In our 
500 pg. illustrated catalog: 
*Ruahad ■ $4.00 (in U.S.A.) 
CLARK'S CORVAIR PARTS.INC. 
Rt 2, Box PS.Shelburne, Ma. 01370 
14132625-9776 




CABLE 



CHANNELS 



^^^^ Th* natlonwicto /^aZh. 



► Th* natlonwicto 
•ourc« for eab4« 
TV •qulpm«ff«t. 



-BUY WHERE THE DEALERS BUY." 





TV Cam* C 

and Conv 



Opfi E vcy 0«yl 



wm C«l«l09. 



VttA'MC 



■ten lUOTROAIOS 



1 -800-6T6-6342 



21 SouUi Main CtfaM. WInMr Owtfen, FL *4TS7 



ACCREDITED DEGREES 
MINISTERIAL LICENSE 
PROFESSIONAL DIPLOMAS 
Psychic • Hypnosis • Counseling • & More! 

Rush Name & Address To: 
P.U.LC. • B0X 276265-PM • SACRAMENTO, CA 95827 



c 



SAVE! $AVI 



1 



CABLE TV DESCRAMBLERS 

JERROLD • OAK • HAMLIN • ZENITH 
PIONEER • SCIENTIFIC ATLANTA 

READY-TO SHIP! 

6 MONTH WARRANTY ! ABSOLUTELY 
LOWEST WHOLESALE / RETAIL PRICES ! 
MASTER CARD • VISA - AMEX - C.O.D. 
FREE COLOR CATALOG ! 

■ HS 1 (800)950-9145 



digilal lammer-covers X..K *tiMa*Lsser 
Preveni radar & laser guns ootaming ycu 
spe&a Effective yet 100° d Legal" 

ONLY $ 139 S/HS9.00 



FIUtTRaNICS-FOX400 




Incredible Quality & Piic 



yi aay "vjn^y oac« guaranty 

^ To Order: (800) S32-1 1 S2 (24hr) 
FREE CATALOG |nto. (713) 587-6959 (24hr) 

Super Product naiSS.W.Fwy. •< cm, Suganand.rx 7747s 



Concrde Dome Kl( 

Build your own super 
strong concrele dome! 
Offices, homes, sheds, 
cabins, rental units, etc. 
Cost / Energy Efficient. 

1(800)608-0001 

Video / Brociiure S19.95 




Monolithic Constructors, Inc 
PO Box 479-M • Italy. TX 76651 
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JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 

The Newest & the Latest 

DMTB-A - all Jerrold Impulse & 
Starcom series 

SA3-DFA - all Scientific Atlantas 
incl. 8536. 8536+, 8580, 
Drop-field 

PN-3A - all Pioneer systems 

ALSO 

FTB3, SA3, TZPC145G 

24 HOUR SHIPMENTS 
30 DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 

1-800-772-6244 

M-F 9-6 EST 

U.S. Cable TV, Inc. Dept.: KPM024 

41 00 N. Powethne Rd. BIdg. F-4 Pompano Beach PL 33073 
NO FLORIDA SALES! 



SATELLITE TV^ 



A T WHOLESALE PRICES 
■OVER 200 CHANNELS 
• FREE eUTiUM ■■nUUTM H 
• IHTEIN*TIIM«L CXlll. 
J71I) 74S-7l10<SSlP 




ANTENNA KINGinT 



W V. BROOKI YN. NY I IJJd 



HPEST RAIDER II 
Gel rid of nidcnls. roaches. Ileus und moa> wiituiul 
inhaling haniilul inseelicide. PEST RAIDER II einils an 
inaudihle. ullra-Mtnic, high frequency st>und thai cause pesis lo 
leave Iheir hrecding places, THE PEST RAIDER II covers up lo 
M\. 11, 50% nuia* powerful than similar pnxlucts. Send 
Check Of MO li>r $49.95 + %2.9S S/H lo: SIMMONS CO., RO. 
Box H'J,S-,V4. Ux-shuiy, FU ,M7K') 



CABLE TV 



-800-233-9388 : 



FREE CATALOG 

GUARANTEED BEST PRICES ■ IMMEDIATE SHIPPING 

APPLE ELECTRONICS 

3389 Sheridan SI ■ Suile 257 
Hollywowl, FL 33021 



PARA SUIT & WALLS JUMPSUITS 

Short or Long Sleeve 
Pwiiia-Press 3(1 Colors 
Sin95 Fabrics - Sizes 34 -60 
From*dU 5,,^,^ ^1,^^ ^ x-Tall 

Tfmjtn' ^ Cull for Frt* Brochurt 
' '^gf^ * Toll Frte «0O-t27.0»92 




220SOI1 Ava 
Ifl r«i Woodtranl. OK 73001 



VISA. UlslerCard 1 DiicovM 



COMPUTER ERASE 
BAD CREDIT FREE 



'instantly «! 

I Add iMis ot y»wi ot AA A wdit in your crtdit til* I 

" -ovERNiGHr tmiiflii ■a:<aa»]aMi».n ' 
I ~l Gcum I 

■_i 325 N. Maple Dr. f 15574 " 

_ _ _ ^^i^^CA9(a09jy 



CABLE BOXES 



CAffiPy ALL BRANDS 

Giant Invantory • DIrsct from Factory 
Mutt LIquldata Ovcritockcd Waiahout* 

BELOW WHOLESALE PRICES 



1 -800-237-495 1 



A-1 TURBO EXCHANGE CO. 
TURBO CARS, PARTS & ACCESSORIES 

New, Used & Rebuilt 
- All Makes & Models 

Motors, Trans, Body Parts 
MC - VISA - Am Bcpress 
1 -800-S35-8872 FAX 31 0-828-2070 



I Learn VCR repair! 

I HonwitudyL Lawn Mgfi-praAt 
" vuMtoutkHwUnginhlgh-tMhlrt 

I ran BOOKur MO-i 
I 



Instrumttnts. 
'233-4641. 



Clty_ 



LTtw School ot VCR Repair, Oept VB1 29 _ 
6065 Roswell Road, Atlanta. Georgia 3032B ^^^^^^1 I 





CHRISTMAS EVERY DAY! 



I Unci* Sam hands OWt bWMi 

1 of free stuff ev«ry y*«r. 64 po9* 

2 book Tells you whtr* to writo or c«N 

1 to get your shoro. Indudos where to 

2 buy government surplus for "poanuts". 
■ SiND *2.O0 nUS *1.00 SHtPPtNO TOi 




FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN OAK ETC, 

CABLE TV DESCRAMBLERS 



• Special Dealer Prices' • Compare Our Low Retail Pnces' 

• Orders From Stock Shipped Immediately' 

• Guarameed Warranties S Pnces' • All Maiof Credit Cards 

PACIFIC CABLE CO.. INC. 

7325'/! Reseda. Oept 1782 Reseda. CA 91335 

For catalog, orders 8, intormation 1-600-345-8927 



WE DARE YOU... 




.to find a more intense expenence 
than a SportSub Orve This is no! a 
'Vetsub No breathing or dtve gear 
is worn Take your friends for ndes 
j 2 & 3 person nwdeis In production 



since 1 987 Now build your own Irom 
a kit for halt the pnce' info pkg S9 95, ■ 
20 mm action video S24 95 or both 



for S29 95 Outside N A add $15 00 
U S dollar money order or Visa only 
Iniemationa! VentureCraft Corp 
122SE Sunset Df Suite 500 
Beltinqham, WA 98226-3529 



CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 



Rep<ac«rT)onts fof all models, 60 day ur>con- 
ditional money back guarantee. Low Pnces. 
Ship within 24 hours. SSAE for free catalog. 
Visa, MC. COD- Let our experience wor1< for 

1-800-243-3967 

, SKYLINE SYSTEMS INC. 
114 S. Euclid Ave, 
Parle Ridge, IL 60068 



At Last a N»w Amailnglr SImplu 
OAS TURBINK 



JET ENGINE 



uy to tallow plftne. 
Dia. wt. IS lbe< 




Build from euy 
Length IS", Dia 
Fuel: Oatoline or Kero. 
"Scroamlnt Domor>" i' 
serlous-mlnded hobbyls 

al arts cla&fte«. Make on d metal cutting tathe \_ _ 

attachment. For use on small racing boats, midget care, 
etc. Full size aseembly drawings witn critical dimensions, 
bill of materials and photos Price S14.00 No C O D 



' develops 20 H.P. (dual project for 
Ists, students, scientific and industrl- 



SAVOY SCIENTIFIC 



MNTA MONICA. CALi 



p,o. tu i3sa 

--LIT. 



CABLE T.V.E^^^ 
DESCRAMBLERS 

-LOWEST PRICES- ^^^C Co.cepls^lnc 

-Money Bark Guarantee- mpls . mn 55449 

BIG SALE S-Jn^^pTi 

PlHasH hav» MODEL tiswfl in your area when callinu 

^/a^e^tT^sTI -800-535-1 843 



HOMEBUILT HELICOPTER 



World's 
Tiniest! 



Thf tmd/lesi pIsTon-^ngine hftcofiUf ever deveiopedl 



Carries on* person • Store It anywhere 
• Poiwered by Go-Kart anginas • Llcanae free 



G-1 Construction Prints: 
Only S24.» 

(Add S3 post t'ortigry add Sd) 
Yom own ihciuois a ftaKOrnt arttiMtunt 

toot A A MOMtMUOJ MlKOntl CAmOC 

Catalog only: S10 



VonrecH __ 

PO»o»il|. Follilon. MP ;io<; .jg. 1-410-583-6366 




CABLE TV 

DESCRAMBLER LIQUIDATION! 



FREE CATALOG! 
Hamlin Combo* $44, Oak M35B $60 (min. S), ate. 



WEST COAST ELECTRONICS 

For Infornialioii 818-709-1758 
Catalogs & Orders: 800-628-9656 



CHEAP HEAT 




I INEXPENSIVE ■ ENERGY EFFICIENT' I 
J MAINTENANCE FREE _ 

\ Dont waste moo«jr on tAotMr ipaca h«aMr. \M your gas V 
I •l«ctnc wator haatar giva you continooua 90 dagraa haat MD 

hot walar. Do it yourtatf In an aftamoon wnth aajily \ 
obtainad pans. Oont iMayt Order lodayl * 
ICompltuUutUMUPIm • t\2.i3 pouptU • 

^ P.O. BOX 1112. DESOTO, TEXAS 7S123-1I12 • 



►^CABLETn 

DESCRAMBLERS 
WE'LL BEAT 
ANY PRICE! 

CAU TOLL-FREE 

1-800-284-8432 

• JERROLD • TOCOM • ZENITH • 
• OAK • PIONEER • HAMLIN • 
• SCIENTIFIC ATLANTA • 




24 HOUR SHIPMENTS! 
QUANTtTY DtSCOUNTSI 
MONIY BACK QUARANTEEI 
FREE CATALOG A INFORMATION 



Mastercard • American Express • Wsa • C.O.D. 

HAVE MAKE AND MODEL NUMBER OF EQUIPMENT USED IN YOUR AREA 

1 -800-284-8432 

FOR ORDERS ONLY 

For technical & customer service: 305-749-3122 

AIX SHIPFINQ a HANOUNQ FEES AT CUSTOMER'S EXPENSE 

*n>wie rfno^^ng of service will a^jfta asiiau^te 



CABLE WAREHOUSE 

10117 WEST OAKUUiO PARK BLVD., SUITE 315, SUNRISE, FL 33351 
AO FLORIDA SALES 



FREE SCIENCE RESOURCE 

CATALOG 



America's best known source of scientific products for 
the technical hobbyist, student and science educator, 

• Magnifiers & Optics 

• Science Kits & Toys 

• Magnets & Surplus 

• Weather & Solar 

• Science Discovery 

• Ptiotograptiic 

• Microscopes • Telescopes 
Discover creative science fair 
prolact iileas in our new 128 page 
science resource catalog, which 
features over 41X10 scientific 
products. Writs lor your FREE copy. 




oucator, 

i 





$49.95 



COMPACT 
/LASER POINTER 

Ideal for lecturers, 
''presentations, educators, Instructors, 
annual meetings and slide shows. 

It projects a brilliant red laser ilot to focus attention to slide 
presentations, charts, business and sales meetings at 
distances up to 150 feet. This compact pen style class Ilia 
laser pointer Is crafted of the finest materials and buill to the 
highest Industrial standards. 8 hours continuous battery lite, 
uses 2 "AAA' batteries (included), weighs less than 2 oz. 
Rated output: 3mW at 675nm. 

MKS2,442 PRICE BREAKTHROUGHI ONLY $49.95 



For phone orders call 1-609-547-8880. 
Mon.-Fri, 8AM-8PM: Sat, 9AM-4PM EST, Major credit 
cards accepted, 45 Day Money Back Guarantee. 

SERVING SCIENTISTS FOR OVER FIFTY YEARS 



Edmund Scientific Co. 

Dept, 14D2, C908 Edscorp BIdg,, Barrlngton, NJ 08007 
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CABLB m 
eONVERTBRS 

WHY PAY A HIGH 
MONTHLY RENTAL FEE? 



All Jerrold, Oak, Hamlin, Zenith, 
Scientific Atlanta, Pioneer and all 

specialized cable equipment avail- 
able for shipment within 24 hours. 
For fast service MC/VISA or C.O.D. 
telephone orders accepted. 30 Day 
Guarantee (Quantity Discounts) 8 
A.M. to 5 P.M. C.S.T. Monday 
through Friday. 

Send self-addressed stamped en- 
velope (60C postage) for FREE 
CATALOG 



f s\ P 0 Box 5000 

fniDUJ€ST Suile311(PM) 

€L€CTROniCStnC. Carpenlersville 

^ Illinois 60110 

INFORMATION/ORDERS (800) 472-1110 



Note Decoders and Descramblers must not De 
used Without authorization by your local cable 
operator \o i.imois Qraers Accepied 



SEE THE MAGIC OF THE UNIVERSE! 



/I 



DIM lAiin, nMil mWm, tl nlir dMm md 

ttinsinds of temu^ oti|tas in youj lisng lain allord^ 
Ir 0(i«seyttltscopes.riMsc)veconipWeo(ilyS27S! 'Mkr* 
' *taMiir<l«BtoD«.199l!Sfie$upto17j-<Asiitorlni 
IrMnuttM tna indudes 2 Wotifi Mv ml an Odyssey 
telescope epinlleB UMil. See H now! 



COUITEII OPTICAL, INC. PO Box k. Dept PM 

Idyllwild.CA 92549 Phone (909) 659-4621 
'Optimum Optics At Minimum Cost Since 1967' 



GO KARTSI 


LARGEST SELECTION 
Iq^^k. discount 

PRICES 


Fun kartS'Minibikes 
all terrain karts 
engines • kits • parts . 


U PAGE CATALOG S3Be K 
» ilini'C»a » wa> P flc w wp*^! *ni 


KW K ART WORLD=.. . phone 

ral" ■«eUEMOP*VE PAINESVI._LE OH1OS4077 (2161 357-5!«« 





APPLIANCES 



HERNIA 

FOR COMFORT.' 

You can erjjoy heavenly 
comfort night and day at 
work or at play! Send for 
FREE illustrated booklet. 

BROOKS APPUANCE COMPANY 
777 Slata StrMt, Marshall, Mich. 4906a 





I : 



J10 VIDEOS S5 

§20 VIDEOS SlO 
30 VIDEOS $15 
CATUOG plus 
_ _ ^ , _ , 3 FREE VIDEOS New 
rai f'TTn* IW- Cislomer Bonus 

^iMi7 ■ Qlt£L53ilmiiii_ 

ammciLiowotms 

hol,v.coc CA9O072 



Cable TV Descrainbler 
UNIVERSAL 



Works With All Systems 
Free Catalog 1-800-664-6999 

M No Florida Sales! 




DON'T RENT 

^ CABLE TV ★ 
DESCRAMBLERS 

CONVERTERS & 
ACCESSORIES 

★ Name Brands ★ Great Service ★ 
★ Immediate [Delivery ★ bwest Prices ★ 

NOr AVAILABLE IN CALIFORNIA 

CALL FOR FREE CATALOG 

(800)777-7731 

PRIME TIME 

ELECTRONICS, INC. 



MAKE ^90/HOUR 

|k'2£-----> $AVE BROKEN, 
- SCIUTCHED Oil (HACKED 

WIVDSHIELDS A HUTt GLASS 



Our Hi-Tech OpIiklMr tytlem | 
I repairs most glass braaks in 
seconds without removal at 
3500% profit. Easy to learn. 
Low Investmeni 

I CALL NOW TOLL FREE 800-695-6224 _ 
I W S OPTIKLEER DEPT. PM | 

% P.O. SOX S0«5. LYNN. MA 01904-2535 (817) 595-6224 « 





If You Want To Know More About All The New '94 Cars and Light Trucks, You Must Have It! 

POPULAR MECHANICS 
NEW CAR AND TRUCK 
BUYERS GUIDE 1994 

Written by the automotive editors of Popular Mechanics, this 
is the only publication that contains photos, prices, specs, 
options and features for every 1 994 car and light truck sold 
in America. Every new car — domestics, imports, economy, 
family and sports. Every new truck — minivans, sport/ 
utilities, pickups, vans. 



1994 



PLUS THIS EXCLUSIVE! Owners Reports On 17 Popular Cars 
And Trucks From The People Who Own Them! 



Send check or money order for $4.95 to : 

Popular Mechanics Buyers Guide 

PO Box 10577 

Oes Moines, lA 50340 

Name 



PM294 



1 



Address 
City 



-SMB. 



-Bp 



ORDER NOW FOR JUST $5.95 BY CALUNG 1-800-333-4948 
OR BY MAIL FOR $4.95 USING THE COUPON ON THIS PAGE 
(prices Include all shipping, handling and postage.) 

Pleasff allow 6-6 weeks fisf detvety 



ADVERTISEMENT 



WORTH \A/1^ITir^ FOR 



790 KNIFE SHARPENER 

Chef's Choice® Diamond Hone® Knife Sharpener 
Model 110. Professional multistage electric knife 
sharpener uses 100% diamond abrasive sharpen- 
ing system to create incredibly sharp, long lasting 
triple-angle edge. Gentle resharpening helps pre- 
serve fine cutlery. Sharpens entire blade edge. 
U.L. listed. 2 year warranty. Free Brochure 



791 OUTDOOR POWER 

Homelite® offers product information on over 100 
outdoor power products, from walk mowers to 
blowers, string trimmers, edgers, tillers, chain 
saws, pumps, generators, pressure washers and 
space heaters. Free Brochure 



792 KEEP YOUR HOME ENERGY EFFICIENT 

If you're thinking about remodeling or adding a 
room in your home, a free brochure called "Need 
More Space" offers tips on insulating and helping 
to keep your new living space energy efficient. 
From Certainteed Corporation. Free Brochure 



793 ELIMINATE BATHROOM MILDEW 

From William Zinsser & Co., Inc., learn how your 
bathroom can remain mildew free for up to 5 years. 
Perma-White is a unique high performance, water- 
based paint designed to withstand humid condi- 
tions and prevent blistering and peeling. Provides 
a decorative, washable and scrubbable finish in 
satin or semi-gloss. Free Booklet 



794 THE COMPLETE GUIDE TO 
ROOF WINDOWS AND SKYLIGHTS 

Full-color guide features complete line of VELUX 
Roof Windows, Skylights, Flashing Systems, Sun- 
screening Accessories and Controls. Includes de- 
sign ideas tor creating light-filled, spacious interi- 
ors for both residential and commercial design. 
Also showcases new 1993 products including the 
new Flat Roof Curb, full-function Electric Venetian 
Blind and recently introduced new sizes for design 
flexibility. Free Brochure 



795 CLOCK INC. 

Hailed by police and sport shooters alike, find out 
why the remarkable Glock pistols are setting new 
standards for handgun simplicity, reliability, cost 
effectiveness, and safety. Send forthe Glock semi- 
automatic, safe-action pistols and accessories cat- 
alog and also receive "The Basic Rules of Firearm 
Safety" booklet. Free 



796 GET OUT AND STAY OUT 

Get this! Free literature featuring everything you al- 
ways wanted to know about the world-class fabric 
technologies of W. L. Gore & Associates, Inc. 
Learn why waterproof, breathable Gore-Tex® out- 
erwear is the ultimate in protection and comfort. 
And find out about new WindStopper™ fabric, the 
totally windproof, extremely breathable technol- 
ogy that's ideal for active lifestyles. Free Brochure 



797 DIAGNOSE AUTO 
ENGINE PROBLEMS AT HOME 

Get back hands-on knowledge of your car's elec- 
tronic engine with high quality, affordable tools 
from Sunpro. The Code Scanner safely plugs into 
the car's computer to identify trouble codes. Sen- 
sor Tester Plus troubleshoots faulty sensors and 
tests ignition modules. Both have Eng./Span. user 
manuals. Free Brochure 



798 HOME GARAGE CAR 
STOPPING SYSTEM 

The WALL EYE BLOCK is the ultimate stopping 
system. WALL EYE protects you from crashing, 
bumping or smashing into your equipment or 
walls. Simply drive onto the apron and stop at the 
block. WALL EYE is made from 1 00% recycled ma- 
terials. Free Brochure 



799 INSTANT CONCRETE 

Nomix'" PostSet Instant Post Hole Concrete takes 
the time and mess out of working with all-day set- 
ting concrete. This quick-setting concrete needs 
no mixing and no tools. Brochure explains all. Free 
Brochure 



800 STARTING YOUR ENGINE 

Slick 50 Engine Formula, from Slick 50 Product 
Corporation, protects car and light truck engines 
against wear at start-up. A single application treats 
metal surfaces of moving engine parts directly with 
super-slippery PTFE. Independent lab tests have 
shown that Slick 50 reduces engine wear by up to 
50 percent for 50,000 miles. Free Brochure 



801 FREE STUFF FROM UNCLE SAM 

Getyourcopy of this valuable book. Every year our 
government hands out billions of dollars worth of 
free stuff, loans, subsidies, scholarships, grants, 
etc. This 64 page book tells you exactly where to 
write or call to get your share. It also tells you 
where to buy government surplus Items (such as 
cars, boats, cameras, etc.) for "peanuts." $3.00 



802 SCIENCE RESOURCE CATALOG 

Edmund Scientific's 128 page catalog contains 
over5,000 products for the budding scientist, stu- 
dent and educator— featuring microscopes, tele- 
scopes, weather instruments, fiber optics, solar 
equipment, magnifiers, high-tech science toys, 
plus many items designed for science fair projects. 
Free Catalog 



803 DO-IT-YOURSELF KITS 

Choose from a large selection of grandfather, wall 
and mantel clocks, as well as elegantly styled ac- 
cent furniture pieces. Kits are made of solid 'A" 
hardwood, primarily cherry, oak, and black wal- 
nut. Buy direct from the factory and save. Send for 
color catalog. Emperor Clock Company. $1 .00 



804 INFORMATION FOR THE DIVORCED 

DIVORCE: Attorney and local group referrals, liter- 
ature on finances, law citations, top writers, com- 
mon sense on all gender issues. Membership in- 
formation and sample newsletter from national 
organization. $3.00 



''popular Mechanics 2/94 
Box 1718, Sandusky, Ohio 44871-1718 

Pluse SM that I receive the Items checked below 

□ 790 □ 794 □ 798 

□ 791 □ 796 □ 799 

□ 792 □ 796 □ 800 

□ 793 □ 797 □ 801 $3.00 



This Coupon Expires April 30, 1994 



Nime (Please Print) . 



Address . 



□ 802 

□ 803 $1.00 

□ 804 $3.00 



Total money for priced items $ . 

Service Charge $ . 

Total money enclosed $ . 
Total items requested . 



1.50 



Town . 



state. 



Zip Code . 



(Please send check or money order made out to POPULAR MECHANICS. No stamps, please) 

Note: Popular Mechanics processes your requests for the above information and forwards these Inquiries to the organization making the otter. Each company 



Ijnalls the material directly. Your order will be on Its way to you within 90 days. 



J 
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CLASSIFIED 

ADVERTISEMENTS 




Dorothy Nolan, Classified Manager 

Rates: $11.65 per word. 10 word minimum. 

Bold Face Type — $1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background — ^Additional $54.00 per 
advertisement. Centered Headlines (5 words or less) — $60.00 per line. Our APRIL issue closes on FEBRUARY 7TH. (On sale date is 
MARCH 15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their 
MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance 
payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10019. Be sure to indicate classification under 
which advertisement is to appear. 

Advertisers using a P.O. Box number must furnish complete name and street address for our records. To avoid delay in the publication 
of your advertisement, please send samples and descriptive materials with your request if your advertisement does not state clearly what 
is being offered. For additional advertising information call 1-212-649-3167 or FAX: 1-212-586-5562. 

WE HAVE OVER 150 CLASSIFICATIONS. 
YOU CAN CALL/FAXAVRITE US FOR OUR ORDERFORM OR MEDIA KIT. 



PUBLISHER'S MART 
BOOKS & PUBLICATIONS 



HOW TO BECOME A SUCCESSFUL ErfTREPflENEURI 

Outstanding Guideline. Send $14.50. Steve Milette. 6370 38 
Ave 6, Montreal, Canada. H1T 2X6 



MAKE YOUR OWN LOTTERY COMBINATIONS. New 

book. ln(o. $1.00 /BASE. Logik Publishing. 150 Clark Blvd., 
Suite 1 1 0-E. Brampton, Ontario, Canada L6T 4Y8 

MANUSCRIPTS Wanted. Subsidy publisher with 70-year 
tradition. Call 1 .600^95-9599. 



OUTLAWS Sourcebook of Forbidden Devices/Know- 
ledge. Write: #365-X2. Pentield, NY 14526-0365. 

"SHARPENERS REPORT' Monthly Newsletter. Valuable 
Tips — Sources — Buy/Sell Used Equipment Free Brochure. 
Skog Company. Dept PM2, P.O. Box 22187, Minneapolis, 
MN 55422 

FUEL FROM WATER. Energy independence with hydro- 
gen. Amazing free report. Merit, Box 694, Louisville, KY 
40201 

BUY AMERICA MAQAZINE - showcase ol American 
products S&yr 600 Centre Street, Dept. P, Ashland, PA 
17921 

GET ORGANIZEDI 

110 Tips For Organizing Your Work Life. 16-page hand- 
book reveals fast, easy ways to organize your time ... reduce 
paperwork ... minimize interruptions ... maintain a neat desk 
... streamline files ... and more. Includes four organizing 
checklists. Send $5 and a double-stamped, self-addressed 
business envelope to: Alexander Publishing, Dept. PM, 8 
Depot Square, Englewood. NJ 07631. 

FREE BOOKLETS: Life, Death, Soul, Resurrection. Pollu- 
tion Crisis, Hell. Judgment Day, Restitution. Bible 
Standard(PM), P.O. Box 67, Chester Springs. PA 19425 

SELL your CAR TRUCK or VAN for MORE MONEY $12.95 
to: Bowen Books, P.O. Box 590, Lumberton, NC 28358 

PUBUSH Your Book! Join our successful authors. All 
subjects invited. Publicity, advertising, beautiful t>ooks. 
Send for fact-filled booklet and free manuscript report. 
Carlton Press. Dept. PMB, 11 West 32 Street, New York 
10001 

2000 A.D. THE END? Newsletter Tells About Rapture - 
Second Coming! Free Details. Prophecy, Box 150600PM. Ft. 
Worth, TX 76108 

EINSTEIN'S Amazing Se<;ret Of The Human Brain. The 
Strangest, Best Kept Secret On Earth. Send $10.00 Fully 
Refundable To: Brooks Bartholow, 1154 Serrano Drive, 
Colton, CA 92324. 

START Your Own High-Profit Mail Order Business With 
Little Or No Cash! Detailed Guides Reveal Top Tips And 
Insider Secrets. Free Info. John Boahen, 2-A Eden Park 
Drive, Bramalea, Ontario L6T3A5 

TURN Your Used Records Into Cash. Instructional Booklet 
Tells How. Rush $6.95 - Collectors Clearinghouse, Box 135, 
N. Syracuse. NY 13212 

POLICE RADAR. Concepts, Capabilities, Limitations, 
booklet. $6.95. Jim Cline, 1435 Atlantic Drive, Columbia. SC 
29210 
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HARD-To-Find Merchandise Sources! Information: 520 
Truman, Branson, MO 65616 



INTERESTED 
IN CLASSIFIED ADVERTISING? 
READ POPULAR MECHANICS Latest Edition ot "TIPS ON 
HOW TO MAKE MONEY THROUGH CLASSIRED ADVER- 
TISING". This Informative 24-Page Booklet Will Show You 
The Do's And Don ts of Classified Advertising And How You 
Can Make It Work For You. So Order Today. Only $1 00 Plus 
You II Receive A $2.00 Coupon Refundable With Your First 
Order Send To: POPULAR MECHANICS CLASSIFIED, Dept 
SG. 250 W 55th Street, New York. NY 10019 



SAVE HONEY. Make Money. Change Your Life. Booklets 
tell how. Send $3.00 for catalog (refunded on first order). 
Gem Publications. Dept-PM, 37 Chatham Court, Hightstown, 
NJ 08520 



VIOLENCE AVOIDANCE ON THE ROAD. Article could 
save your property and your life. $5.00 to: CQC, Box 742, 
Bristow, VA 22013 



TIRED NOT understanding EPA ACRONYMS? GIANT 

Handbook 2500 GOVERNMENT Temis. Send $4.95. 
Acronyms, P 0. Box 59707, Dallas, TX 75229 



"THE MESSAGE GIVEN TO ME BY EXTRA-TERRES- 
TRIALS" By Rael, 295 p. All lite forms have t>een genetically 
engineered by Extra-Terrestrials. Send $13.50 to: U.S.AR., 
P.O. 611793, N. Miami, FL 33261 



MAGA2MES 



FREE "MADE IN UjSJl" Newsletter/Catalog/Directory. 
American Pride, P.O. Box 554-P. Fairhope, AL 36533-0554 



CATAUXZ 



SMALL ENGINE PARTS catalog $1. Smith's, S13W 
Spring, Weatherlord, TX 76086 



FREE Catalog Of Consumer Electronics. Send SASE to: 
Neowori(S. P.O. Box 1257, National City, CA. 91951-1257 



AUTOMOBUS 



$225 DAILY "CHROME PLATING " Auto Parts, Motorcy- 
cles, inexpensive, easy. (Free) information. Chrome Finish, 
Box 2285, Waldorf, Maryland 20604 



GOVERNMENT SEIZED Vehicles from $100. Fords. Mer- 
cedes Conrettes Chevys. Surplus. Buyers Guide (1) 805- 
962-8000 Ext. S-20024. 



VAPOR CARBURETOR TRIPLES MPG. Free information. 
H&A. R2E35P Bowling Green. MO 63334-9350 



DRUG RAID SEIZURES: Buy Dirt Cheap! Cars, Trucks, 
Boats, Computers. Seizures. Box 51488-AT. Ontario, CA 
91761 



AT POPULAR MECHANICS WE UKE TO MAKE IT EASY 
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAR (212) 649- 
3167. FAX (212) 5864562. 



FREE Electroplating Catalog Books. Kits, Chemicals. 
University Pubns , Box 1071, Provo, UT 84603 



GLASS REPAIR KITS, COMPLETE KIT WTTH SIMPLE 
INSTRUCTIONS $2S9, WHY PAY MORE? (800)24»-GLAS& 



DOUBLE YOUR BATTERY UFE Easy Use Fomiula 100% 
guaranteed Distributor's Welcome. Send SASE To: Merit 
Research, P 0. Box 321. Swampscott, MA 01907-3321 



FOR LESS THAN A RLL-UPt Virtually Double, Or Even 
Triple The Life Of Your Car. FREE DETAILS! Foy 

Publications, 2164 O'Reilly Road, Fayetteville, Ohio 45118 



CLASSK: ford parts source. 1 seo- 70 specify mod- 
el/yr Send $3 00 for illustrated catalog. Auto Krafterg, Box 
8PM, Broadway. VA 22815 



ENJOY STEAMING HOT to COLD water from your vehicle 
for camping, {obsile, roadtrips. Cofiee, cleanup. Plans-$5.00. 
TFIndustries, POB 36099H, Denver. CO 80236 



ROAD Map Measurer! Penshaped. Roll Tip Along Route 
Read Mi/Kml 13 scales. $S.SS: LAM Shop-At-Hom* Club, 
POB 342, Tenafly, N J. 07670 



FREE GASOLINE FOREVER! Satisfaction Guaranteed. 

2 Min. Recorded Message. 619-322-2448. 24 HRS 



SAVE MONEY Buying Cars. Tested gukle explains howl 
FREE Information. Jim Miller, 6 Tabby Road, Burton, SC 
29902 



SEIZED Cars. Trucks, Gold, Boats, Nationwide 1-80(M54- 
6495. Guideline $19 95 



ELECTRIC VEHKUS 



FREE INFORMATION! COMPONENTS, PUBUCATKMS, 
INSTRUCnONS. VIDEOS. KAYLORKIT, POB15S0PM, 
BOULDER CREEK, CAUFORNIA 95006-1550 



AUTO SUPPUES A EOUPMDn- 



NEW Radiators (Modine), gas tanks, air-conditioning con- 
densers - Our prices save you money!! Nationwide 1-600- 
246-2443 



ALTERNATOR Generator Rebuilding Book. Details: HV 
Technologies, 7505 Baricentine, Las Vegas, NV 891 28 



ULTRALUBE automatic engine prelubrication system pro- 
vides oil pressure BEFORE startupl Eliminates most engine 
wear. Build for under $120 Complete Illustrated plans 
$24 95 FREE information pack SOS, P.O. Box 608, LaPlace. 
LA 70069 Visa M C 1-800-289-9641 



•nWCKS. fWRTS & SUPPUES 



DUMP KfTS AND COMPONENTS. Convert Your Pick-up/ 
Flattwd Into A Dump Truck. 1^ Welding Required. Reds 
Equipment, P.O. Box 555, HenrietU. Texas 76365, (817) 538- 
5601 



"D04T-YOUR$ELF ... AUTOMOBILE DEALERS LI- 
CENSE." EVERYTHING. $14.00: WESTCO, BOX 181394, 
DALLAS, TEXAS 75218-1394 



BICYQB, SUPPUES 



CHRONOS HAMMER-ELECTRIC POWER ASSIST. Makes 
cycling uphill fun Triples your power. FREE Color Brochure. 
Call 1-800-364-8894 x14 now. 



MOTORCYCLES, MOTORSCOOTERS & 
GO-KARTS 



GO KARTS, Minibikes & ATV's. Assembled, Kits. Parts. 
Engines. Discount Prices, Large Selection. 68 Page Catalog 
$3.00. 216<3S7-5S69. Kart World. Dept. C. 1468 Mentor Ave.. 
Painesville, Ohio 44077 



CONVERTVIG BUSES TO MOTOR 
HOMES 



FREE MFORMATION - Bill Lowman. 306M Riverbay. 
Tampa. Florida 33619. 813^21-5296. 



>VIAnON,HANGqjMNG 



BOOMERANGS . . . HI-TECH DESIGNSI Incredible Re- 
turns. Amazing Fun. FREE CATALOG. BoomerangMan. 
18C6-1 N. 3rd, Monroe, LA 71201-4222 



HOMEBUILT AIRCRAFT — ILLUSTRATED SOURCE- 
BOOK: 200 pages. Kits and Plans for Every Type Aircraft plus 
all the materials and supplies needed. $12.95 plus $4.50 S/H 
to: AEROCRAFTER. 940 Adams #G(9) Benicia. CA 94510 
(707) 747-1509 8-4 PST Visa/MC 



AIRBOATS, Hovercraft. Airdrives. Propellers. Hulls, En- 
gines Plans. Accessories. Catalog S5.00. Arrowprop, Box 
61 OM, Meeker. OK 74855 



POWERED PARACHUTE VIDEO Exciting Air And Ground 
Footage $19.95. 214-736-6000. 



HOVERCRAFT 



HOVERCRAFT Parts. Catalog $5.00. GPL, 1220 Tangelo 
#A13, Delray, FL 33444-1 258. 



QUIET New Fast Hovercraft. Catalog $2. Box 281 M, 
Cordova. IL 61242 



HOVERCRAFT plans, 3 to 160hp. Information, $5 (refund- 
able). Sevtec, Box 846. Monroe, WA 98272 



INFORMATION About Dealerships, Kits, VW Plans, $1 1 .00. 
Neoteric. Box 2438, Melbourne, Australia. 3001 



CB1S. RADIO* HAM EQUTMENT 



SECRET SCANNER FREQUENCIES! FEDERAL AGEN- 
CIES, SURVEILLANCE, POUCE, MORE! FREE CATALOG! 
CRB, BOX 56, COMMACK. NY 1172S 



POUCE-FIRE SCANNERS. CB'S. MARINE 2WAY. ANTEN- 
NAS. HPR, BOX 19224PM, DENVER, CO 80219 

CB MOOIFICATIONSI Frequencies, sliders, FM, amplifiers, 
books, kits, repairs, high-performance accessories. Catalog 
$2. CBCL Box 31500M, Phoenix, A2 85046 

RADIOS SPEAKERS. CLOSEOUT MODELS FACTORY 
REBUILTS LOW LOW PRICE, FOR MORE INFORMATION 
SEND 29c STAMP TO: QW, 12S CABOT COURT, 
HAUPPAUGE, NY 11788 



ELECTROMCS 



SURVEILLANCEyCOUNTERSPY, PROTECTK)NI Guaran- 
teed Lowest Prices! Catalog $5.00 Protector, Box 520294-M, 
Salt Lake City. UT 84152 (801) 487-3823. 



ULTRACOVERT PINHOLE MICROVIDEOCAM! 10 Mile 
Video Transmitters. More! Affordable Microvideo" Catalog, 
$3.00 SUPERCIRCUITS, 1 3552 Research Blvd. -'6-2, Austin, 
TX 78750 



BUGGED? PHONETAPPED? Free Catalog Counter-Sur- 
veillance Equipment tells you Fast! 1-800-732-5000 



SURVEILLANCE - COUNTERSURVEILLANCE - WE HAVE 

EVERYTHING! Catalogs $5 00 PEP, Box 930024-M, 
Norcross. GA 3CIO;)3 



COMPUTERS A SOFTWARE 



FREE CATALOGON-OSK. IBM Compatible Shareware. 
ASP Approved Vendor. Buster Software 1 -800-598-7238 

FREE CATALOG-ON-OISKI Thousands of IBM-compati- 
ble shareware programs. State disk size. RJM 
Technologies(PM), Box 37347, Milwaukee W1 53237-0347. 



SATELLITE -TV 



SUPER LOW PRICES. FREE U.S.-INTERNAT10NAL CAT- 
ALOa SATMAN 800472-8626 



FREE DETAILS! Satellite systems, upgrades, program- 
ming. ORBITEK, Box 264-M2, Bohemia, New York 11716- 
0264. 1-80O«6»4728. 1-516-589-1292. 



FREE Catalog - Lowest prices world wide. SKYV1SI0N, 
1022 Frontier, Fergus Falls, MN 56537. 1-800-334-6455. 



SItWtO, CASStI It TAPES, ETC. 



POWERFUL SUBWOOFER PLANS - Complete - Put 
Punch In Your Stereo! $14.95 Check or MO. MAS Audio, 
2744 N. Sugan Rd., Newhope, PA. 18938 



CABLE TV EOUPMEIMT 



CABLE DESCRAMBLERS! Build your own Descrambler 
for LESS than $12 00 in SEVEN EASY STEPS! RADIO 

SHACK Pans List and FREE Descrambling Methods that 
COST NOTHING To Try, Included Send $10.00. Information 
Factory, Dept 2. Box 669. Seabrook, Texas 77586. For 
C.O.D.'s 1-713-922-3512 Any Time! 



PREVENT DESCRAMBLER DAMAGE DONT BITE THE 

BULLET! Snooper Stopper Data Blocker $34.95 Video 
Connections 1-800-925-9426 



"BULLET' BUSTER. Electronically shield your cable box. 
$19.95 + $3 S&H. Electroman, (504) 482-3017. 



CABLE Test Chips. Puts cable box into full service mode! 
$29.95 to $59.95. 1-800-452-7090, (310) 902-0841. 



CABLE TV DESCRAMBLERS NOBODY BEATS OUR 
PRICEI Quantity Discounts 24 Hour Shipping - All Brands 
Call V.C.I. 1-800-677-0321 



"CABLE T.V. CONVERTERS" Jerrold®, Zenith, Pioneer, 
Oak, Scientific Atlanta, And Many More 12 Years Experi- 
ence gives Us The ADVANTAGE. VISA/MC, AMEX, COO. 
Advantage Electronics, Inc. 1-800-952-3916, 1 125 Riverwood 
Dr., Burnsville, MN 55337 



CABLE TV CONVERTERS/DESCRAMBLERS. 2 year war- 
ranties on Jerrold, Zenith, Tocom, Scientific Atlanta. We 
service most converters. Money back guarantee. NATIONAL 
CABLE SERVICES (219) 935-4128. 



DE SCRAMBLE CABLE With Radio Shack R.F. Modulator 
Add Simple Circuit Instructions $8.00. TELCOM, P.O.B. 
832M2, Brusly, LA 70719 



CABLE TV converter box turn-on test. They will stay on 
until you re done testing. Lowest prices available. TAZ 
Electronics, Wholesale distributors have the chips. 1-800- 
80^8532 or 1-800^00-9521. 



CABLE CONVERTERS, ACCESSORIES BELOW WHOLE- 
SALE! Immediate delivery from giant stock! COO orders 
only. 1-800-995-1749 

REVOLUTIONARY Technology: Universal Box Works On 
Jerrold-Pioneer Systems 1-800-676-6342 

CABLE TV CONVERTERS & DESCRAMBLERS PER- 
FORMANCE ELECTR0NK:S has what you need! Quality 
Cable Equipment at the lowest prices guaranteed! Knowl- 
edgeable and professional sales representatives who are 
ready to help you! Call us today for your FREE CATALOG! 
PERFORMANCE ELECTRONK^S, INC. 1-800^15-1512. 

SATELLITE AND CABLE DESCRAMBLERS. Large selec- 
tkin. From $34.95 Free catalog. 212-330-8303 



SUPER CABLE TV 'TURN-ON CHIPS" Provides Full 
Service Activation FACTORY DIRECT!! EXCEUENT IN- 
STRUCTIONS! Jerrold Tocom. .Zenith Scientific Atlanta 
CALL NOW!! MASTER COMPONENTS (800) 233-0570. 



CABLE DESCRAMBLERS, Converters and Test Aids All 
Models Available 10 Years Experience - 30-Oay Money Back 
Guarantee. VisayMC/Discover. CALL FOR PRKJE 800-256- 
2880 



CAMPERS aTWAEERS—KfTS, PLANS 



172 TRAILER PLANS Motorcyele, Utility Car, Construc- 
tion—Strong, Streamlined, Easily Built. Catalog $4,00. (Re- 
fundable). T»9-Along, Box 15107, Salem, OR 97309 

BUILD VOUR OWN CAMPER - Travel Trailer - Fifth 
Wheeler - Motorhome - Pickup Cover. Plans - Patterns - Kits - 
Catalog $1. Glen-L, 9152 Rosecrans, Box 1804/RV4, 
Bellflower, CA 90706 



AT POPULAR MECHANICS WE UKE TO MAKE IT EASY 
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 64»- 
3167. FAX (212) 586-5562. 



BOATS, OUTBQAROS, TRAURS. « 
KITS 



BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG- 
EST SELECTION - 6'/70' - Povrerboats - Sailboats - Trima- 
rans - Dinghies • Houseboats - Hydroplanes - Tunnelhulls - 
Ducktx>ats - Canoes'Strippers - Kayaks - Dories - DISCOVER 
no dryrot epoxy boatbuilding - HUGE ILLUSTRATED CATA- 
LOG $3.00 (Airmail $5.00). Book 'Amateur BoatbuiMing", 
$6.00. - Free Epoxy/Fiberglass/Supplies Catalog - 
CLARKCRAFT, 16-6 Aqualane, Tonawanda, NY 14150 



BOAT PLANS - PATTERNS - KITS • Unsurpassed selection 

- 7'/55' - Canoes - Kayaks - Hydroplanes - Rowingboats - 
Duckboats - Dories - Powerboats - Sailboats - Housetioats. 
Quick/simple Stitchenglue. Tremendous savings! 168-page 
DESKIN BOOK - $4.00. Includes Free "Boatbuilding Sup- 
plies" catalog. "Epoxy Manual" $2. QLEN-L, 9152 
Rosecrans. Box 1804/PM4, Bellflower, CA 90706. 310«30- 
6258. 



MERCURY - FORCE - EVINRUDE — NEW 1992 Bargains 
... All Sizes . . . $2.00 handling . . . Scott McCulloch parts . . . 
Electra Marine. 610 Merrick Road, Lynbrook, l^ew York 
11563 INFLATABLES. 



POWERED Ice Boat All Wood 70 MPH Easy BuiM Informa- 
tion $2.00. Plans $27.00. Ice Screamer, Box 777, Hallstead. 
PA 18822 



AMETIC EQUPMENT«O0Y 
BUUNNG COURSES 



FREE Report!! "Build Massive Muscles Faster!" Marshall 
Research, Box 1893, Council Bluffs. Iowa 51502-1893 



BATTERgS,AtrERWAroRS 



D(RECTK>NS For Care And Feeding Of Nicad Rechargea- 
ble Batteries Or What The Manufacturers Don't Or Won t Tell 
You. For Free Information Send SASE To: DW Hanley, P.O. 
Box 1240, Loxahatchee, FL 33470 



ElMGJigS, MOTORS 



ENGINES - Briggs. Kohler, Others - HUGE DISCOUNTSI 
Catalog $2. Engine Mart, 2642 Newfound, Merritt Island, FL 
32952 



TOOUFORSAtE 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar- 
anteed. Catalog $2.00 (Refundable). Camelot, Depi 44, Box 
65, Bristol, Wisconsin 53104 



A PAINTER'S Helper No More " Down Time " Waiting For 
Paint Or Stain To Dry Before Finishing Otherside. Also 
Designed To Stack When Finishing Multiple Items. For Free 
Brochure. Write: J.D. Enterprises, 9595 W. 70th Ave.. Anrada, 
CO 80004 or Call (303) 422-2085. 



MACHPgRY, TOOLS ft SUPPUES 



HOBBYISTS Improve your LATHE with the ultimate tool- 
post system: KRF, Box 783C, St. Joseph, Ml 49085. 616-429- 
7050 



NEW Catalog-HUNDREOS of plans-FREE tap drill chart - 
Steel - Brass - Aluminum -Shop Supplies - Computer Control 
your machines. Send $2.00 - CEI, RR#1. Box 163PM. 
Cameron, IL 61423 



MACHME Shop Project Plans. Send SASE: 4930 43rd 
Avenue North, St Petersburg, FL 33709-5502 



FOUNDRY SETS Supplies, Brochure $1.00. Pyramid 
Products. 85357 American Canal Rd., Niland. CA 92257. 
(619) 354-4265. 



LATHES - INDUSTRIAL/HOBBY FROM $390.00, METALS, 
SUPPLIES. CATALOG $2.00. CAMPBELL TOOLS CO., 21 OO- 
D SELMA RD., SPRINGFIELD, OHIO 45505. 1-51:^22-8562. 



4' METAL Cutting Lathe $125.40. Taig, 12419 Nightingale, 
Chandler, AZ 85249 



LUMBERJACK chain saw sawmills - power-feed. Bro- 
chure $2.00. Brown Engineering, Box 40. West Point, CA 
95255 



METAL & Woodworking Machinery. Full Line Catalog 
$1 .00. Blue Ridge. Box 536-V. Hurricane. WV 2SS26. 800472- 
6500. 



SOLAR & ALTERNATE ENERGY 



GIANT SOLAR PANELS $44.00 EACHI Excellent Prices/ 
Solar Equipment/Accessories. Free information. S.AS.E., 
Catalog $3.00: Quad Energy, Box 690073, Houston, TX 
77269. (713) 893-0313. 



NEWI BUILO AMAZING UQUK) PISTON ENGINE from 
pipe fittings. Easy plans. Free information. ABCO, Box 306- 
M2, Seminary, MS 39479 



(Continued on next page) 
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SOiAR ft ALTERNATE E^ERGV 

(Continued from pncatUng page) 

FREE ENERGY! Fuel-less motors and generators. H&A, 
2REPM, Bowling Green. MO 63334-9350 



SOLAR COLLECTORS YOU CONSTRUCT. Send Stamp 
10909-PMY Hayvenhuist, Granada Hills, OA 91344 



HOME CRAFTSMAN 



MAKE WOODEN TOYS! Whirligigs! Door Harps! Doll- 
houses! Banks! Music Boxes! Dozens o( fun Wooden Toys 
from our easy to use plans, parts and kits. All Skill Levels! 
Catalog $1 00 Cherry Tree Toys. Box 369-310. Belmont. OH 
43718. Phone Free (8001 848-^63. Ext 310, 



PLANS. BLUEPRMTS. PnOJECTS 



ABOVE Ground Hurricane. Tornado Storm Shelter Plans 
$18.50 P.P. Shankle & Shankle. P.O. Box 117. 1001 Brazos, 
Marble Falls, TX 78654 



BUILT-IN Vacuum Cleaner, Build Our 2-Motor Unit From 
Plans, Instructions Included. Save Hundreds Of Dollars, 
$15.00. Freedom, 4635 Bntannia Drive. Richmond, BC, 
Canada V7E 6B1 



BACKHOE! Moneymaker, selfpropelled, car-towable. 
Easy construction drawings, video, photos No machining 
required. First unit operating 5 years Brochure: CADPIans, 
Box 0606, Daleville, VA 24083-0606, 703-992-4758. 



HYDRAUUC Logsplitter Under $100. $6.95 For Plan To: 
Satetyguard. Box 1344. Holyoke, MA 01041 



FISHING ROD PROTECTOR Lightweight. Durable. Inex- 
pensive, Travel/Storage Build Your Own: For Plans Send 
$7.99 to: TG International, P.O. Box 550, Lomita, CA 90717- 
0550. 



VEHK:LE DETECTION SYSTEM protect your property 
from intruders. Install your own system with easy to follow 
plans, illustrations, parts sources & prices. Send $3.00 to: 
MAI, P.O. Box 1138. Fayelteville, TN 37334 

MAKE Your Own Speaker Stands Revolutionary New 
Design Send $6.00 For Plans To: B.S.W. Enterprises, P.O. 
Box 1511. Hurst. TX 76053-1511. Moneyorder/Checks O.K. 

PORTABLE DECK SCREENHOUSES — Cheap Local 
Materials Simple Tools, Plans $7.00. Check/MO: Hugh 
Brown. P.O Box 474. Spring Park. MN 55384. 

STUOK) APARTMENT PLANS«IAXIMIZE SPACE CRE- 
ATIVELY. $4 95. Lloyd Designs. II. P.O. Box 402, Stony 
Brook, NY 11790 



DREAM CASTLE Children's Wooden Playcenter Plans. 
1-800-49DREAM $9.95 & $1.50 SIH. Mastercard/VISA. 



LOG CABIN STYLE BIRD FEEDER. Blueprint $5.95 Olak 
Technical Service, P.O. Box 21021, Petertx^rough. Ontario. 
Canada K9J 8M7 



INDOOR FOUNTAIN BUILDING INSTRUCTIONS BOOK 
$3M. Richard Edwards Products, 3929 East Logan. 
Decatur. Illinois 62526 



THREE PHASE from Single. Inexpensive Converter Plans, 
Details. $5 00. Stephen Tubbs, 1344 FIrwood Dr., Pittsburgh, 
PA 15243 



DOMES 



GEODESIC DOME SHELLS Canterbury Domes, 815 
Canterbury. Kings Mtn., NC 28086. 704-739-7212 



DOME HOMES Pre-Cut Kits Super lnsulate<l— Dome Tour 
Video: Natural Spaces. 1-800-733-7107, 



FOR TtC HOME 



SAVE THOUSANDS! Protect against loss with SAF-T- 
NETs new Home Inventory Kit. Complete instructions, 
important insurance facts, storage portfolio. Details free. 
SAF-T-NET. P 0. Box 1206. Pleasant Valley. NY 12569 

HOME REPAIR - SAVE MONEYI Fix Yourself. TC, Box 
205010. Brooklyn, NY 11220 

EASY To Bypass Water Consener Toilets $5.00- Handy. 
POB 956, West Jordan, Utah 84084-0956 



ROOnNG 



HOW TO SELECT THE RIGHT ROOF FOR YOUR HOME 
OH BUSINESS. 70-Page Color. $9 95. H-P Energy. PO 70183. 
Eugene. OR 97401 



PLASTICS 



CASTOUTE Liquid Plastics, Crystal clear, colors. For 
casting, embedding, coating, fiberglassing, repairing and 
reproducing with our Mold Making Supplies Catalog $2.00. 
CASTOLTTE, Dept. 94B/PM, 4915 Dean, Woodstock. IL 
60098. 



120 POPULAR MECHANICS 



RUBBER, plastic compounds, techniques, sources. Free 
information: Castcrafter, Box 16586 (A2), Memphis, TN 
38186-0586 



Alt CONDfTIONMG ft HEAHNG 



SAVE Up To 70% On Central, New, High-Efficiency Heat 
Pumps, Oil. Gas, Electric Furnaces. Full Factory Warranty All 
Major Brands 1-800-730-3777. 



DOITYDURSEIF 



MODERN ARROWHEAD Making Information $1.00 
Commons. Box 501 2-M, Central Point, OR 97502. (503) 664- 
1651. 



BOTTLE-Cutting, sample ring, brochure, $1.00. Box 210. 
Cataract. Wl 54620 



VCR's, Repair Yourself. Save, Illustrated Guide. $15.00 
Mitchell Publications. Box 81G, Morenci. Ml. 49256-0081. 
Guaranteed. 



BELT BUCKLES for coins, stones, jewelry mountings, cut 
stones, clock works. Wholesale catalog $1.00 Eloxite, Box 
729, Wheatland, Wyoming 82201 



ARTS. CRAFTS. SUPPUES 



"GETTING Started in Stained Glass. " $1.00. Whittemore. 
Box 2065T. Hanover. Mass 02339 



MINI-Ouartz Clock Movements as Low as $1.75! Posters, 
epoxy, videos, kits - over 2000 items! Color wholesale 
catalog $3.00 (credited). Steebar, P.O. Box 463-P. Andover. 
NJ 07821 -0463. 



CLOCK WORKS, beading supplies, rockhound supplies, 
belt buckles, cut stones Wholesale catalog $1 .00. Eloxite. 
Box 729. Wheatland. Wyoming 82201 



CARTOOMNa COMMERCIAL ARTS, 
SIGNRIUPmNG 



BE A PROFESSIONAL CARTOOflSTI Write for free bro- 
chure. CARTOONERAMA, Box 854PM. Portland. ME 04104 



MODELS, MODELS SUPPUES 



STEAM ENGINE KITS power models at savings to you! 
Send $2.00 for catalog. PM Research, Inc. Dept. 7, 41 10 Niles 
Hill Road. Wellsville, NY 14895 



MAGK TRKKS, JOKES, 
VENTRKXXIUSM 



FREE! World's Leading Novelty Catalog. 1600 Jokes, 
Tricks, Science. Sports. Hobbies. Johnson-Smith. F-01. 
Bradenton, FL 34206-5500 



VENTRILOQUIST Supplies, Instruction. Information 
FREE! Dummy Catalog $2.00. Maher, Box 420-PM, Littleton, 
Colorado 80160, 



HOBBES ft COUECnONS 



GETTYSBURG Miniatures H O. Infantry 19 Cavalry .45 
Minimum Order $5.00. Brochure $2 00. Goodson, 414 
Columbia, Las Vegas, NM 87701 



COLORFUL HANtVCARVED, hand-painted miniature 
wooden ducks. Great for collectors, gifts. 3-1/8" long. 1-1/2" 
high. Guaranteed $1 2 95. set of 6, K. Buhite. Dept. PM. RR 3. 
Box 139. Reynoldsville, PA 15851. 



ANTIQUES. REUCS, ETC. 



FREE List to Serious Collectors. 300,000 Indian Artifacts, 
Spears. Pots. 50.000 Minerals And Fossils. Caddo Trading, 
Box 669. Murfreesboro. Arkansas 71958 



STAMP COUECTNG 



25 LARGE Colorful Worldwide Stamps SOe NO APPROV- 
ALS. Gibson. Box 471. Williamstown. NJ 08094-0469. 



U.S.A. 500 different $5.00. Free catalog. Michael Oyach 
Box 112-PM. Dunkirk, NY 14048 



PENNY Stamp Approvals. Regardless Catalog. Kloster. 
18289 Bunny, Jamul, CA. 92035 



1.000 STAMPS. $2.95. Guaranteed Worth Over S30 at 
International Catalog Prices! All-Different. 55 Countries! 
Money Back. Other stamps to buy or return. Kenmore OM- 
919, Mirtord. NH 03055 



OLD U.S. stamps on approval. Sherman. Box 1535SE. 
Philadelphia. PA 19111 



FREE sample plus catalog. Jefferias, 3480 Middlebelt, 
West Bloomfield, Ml 48323 



50 DIFFERENT Old U.S. behween 1861 and 1939- $1.00. Ed 
Roush, Box 3734. Mansfield, Ohio 44907. 



ISRAEL 1 5 Different 1 0e Approvals. Sam Chazen, Box 666. 
Delray Beach, Florida 33447 



300 Breathtaking Stamps-25 Countries. Only $1.00 with 
latest bargains and sensational approvals. NeoTrends 
MB94. Box 982F. Toronto, Canada M4Y 2N9 



FREE Worldwide Packet, Penny Approvals. Froehllcti. 
Box 177DA. Pine River. Wl 54965 



FREE Giant Bargain Stamp Catalog. Full Of All The Latest 
Offerings On Worldwide Stamps, Accessories And Supplies, 
Baseball Cards, Postcards And Banknotes. Plus You'll Re- 
ceive Stamps On Approval. Buy Only What You Like. Return 
Balance, Satisfaction Guaranteed. Jamestown Stamp 
Company. Inc. Dep t. E24PM, Jamestown, NY 14701-0019 



SAVE 50% on U.S. Mints. Exchange, P.O. Box 2546, Lynn. 
MA 01903 



FREE Gold. Silver. Stamps Approvals. Oelor. 21127 
Fleetwood. Harper Woods. Ml 48225 



FREE United States Price List. $3.00 Gift Certificate, 
Discounted Approvals Cornetta. POB 1509-M. Lake Placid, 
Florida. 33852 



200-STUPENDOUS ARABIAN $5.00 FREE CATALOGS • 
DISCOUNTS. UMCTED, 510 TEVEBAUOH, FREEDOM, PA 
1S042 



AT POPULAR MECHANICS WE UKE TO MAKE IT EASY 
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE rr TO. ASK FOR DOROTHY NOLAN. (212) 649- 
3167. FAX (212) 586-5562. 



RE-CJPHOLSTERlSKi VPEO TAPES 



LEARN to re-upholster! with videos. Tomlen. P.O. Box 
93M. Mayo. MD 21106 (410) 956-4225. 



UPHOLSTERY - Make Money. Save Money - Step By Step 
Video. 1-800-257-1143. 



MUSK NSTRUCnONS ft MSTRUMENTS 



INSTRUMENT Kits! Build Appalachian and hammered 
dulcimers, banjos, mandolins: even harps, harpsichords. 
Free Catalog. PM Hughes, 4419 West Colfax, Denver, CO 
80204 



ACCORDION Top Brands, Cordovox. Buy direct Tremen- 
dous Discounts Trades accepted. Free brochure PM, 
Accordion-O-Rama Inc.. 307 7th Ave., N«w York, NY 10001. 
Phone 212-675-9089 



ACCORDIONS, CONCERTINAS, Button boxes, new, used, 
repairs, trades, credit cards Castiglione, Box 403. Warren, 
Ml 48090. Catalogs 313-755-6050—800-325-1832 



SECRET REVEALED. Play Piano in 5 minutes/day. FREE 
Report (800)925-8273 



EDUCATION ft NSTRUCnONS 



ABIDE In Jesus: John 15. 1709 Fredricksburg Ave., 
Lakeland. FL 33803 



BECOME A HOME INSPECTOa Start Your Ovm Busi- 
ness. Approved Home Study. Free Career Literature. 
P C.D.I. , Atlanta. Georgia, 800-362-7070 Dept. PB127. 



TERMPAPER assistance 19.278 papers available! 306- 
page catalog — rush $2 00. Research. 1 1 322 Idaho. #206MK. 
Los Angeles 90025 Toll-Free Hotline: 80O-351-O222 
(California: 310-477-8226) 



PARALEGAL GRADED CURRK:ULUM. APPROVED home 

study. Affordable- 100 years experience. Free catalog 800- 
826-9228 BLACKSTONE SCHOOL OF LAW, P.O. Box 
871449. Dept. PM. Dallas, TX 75287 



FREE VIDEO External BA/BS, MS/MBA, PhD/LAW. Ac- 
credited, financial aid. (800) 688-3542 LaSalle University, 
Dept #617, Slidell, LA 70459-2000 



DISCOVER The Secret Of Successful Auction Buying. 
Guide Reveals How. $3.00. Home Endeavor. Box 59372- 
PM03. Pinsburgh. PA 15210 



LEARN VCR REPAIR. Home Study High-Profit Repairs 
Without Major Tools. P C D. I.. Atlanta. Georgia. Free Career 
Literature. 800-362-7070 Dept. VB127. 



NONRESIDENT UNIVERSITY DEGREES. Bachelor s. Mas- 
ter's, Doctorates. Accredited, inexpensive, fast. Credit tor life 
experience. Free sixteen page tnoklet. Dr. John Bear (800) 
835-8535. 



(ConUnuad on next page) 



BXJCAnON A NSmUCTIONS 

(Continued from preceding page) 

ELECTBICITY Electronics Iraming series used by U.S. 
inilitary 23 volumes, other courses available Free info; 
Federal Technical Publishers, Box 1141-M. Glen Lake, Mn. 
55345. 



LEARN Small Business Management at home. Free Infor- 
mation. Call 800-326-9221 or write Lifetime Career Schools, 
Dept. P(M924, 101 Harrison Street. Archbaid, PA 18403. 



LOCKSMFTHING, Universal School of Master, Correspon- 
dence and Shop Training, Box 214652PM, Sacramento, OA 
95821 



MVESnOATION CAREER Quick home study. Become a 
professional. (800) 272-6680 



SCHOOU 



WORLD WIDE COLLEGE of Auctioneering, Inc. Term 
soon. The finest in education to the auction profession since 
1933. Mason City, lA. Call day or night for free catalog 515- 
423-5242 



HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY 
PAYMENTS. INFORMATION FREE. EST. 1897. CALL 1-800- 
22ft«8aO OR WRnE AMERICAN SCHOOL, DEPT. #345, 8S0 
E. S8TH ST., CHICAGO, IL 60637 



DETECTIVE Home Study Course Free Lapel Pin, Certifi- 
cate. Great Future. Professional Investigator School. Dept. 
CP, P.O. Box 41256, Los Angeles, CA 90041 



EMPLOVMENT MPORMAnON 



AVIATION JOBSI Pilots, Mechanics and Technicians. The 
nation's premier monthly publication. Call: 800-786-5189. 



tClPMMNTED 



TOP Payl Program Guaranteed! Assemble easy products 
at home. 1-80O-377-600O, Ext. 7030. 



EASY WorkI Excellent Payl Assemble Products At Home. 
Toll Free 1-800-467-5566 Ext. 5038. 



FREE LIST. OVERSEAS Stateside Jobs. ZINCPO, Box 585. 
Dearborn, Ml 48120 



$329,84 Weekly. Assembling Our Products At Home. Toll 
Free 1-(800) 333-3294 



NEW PRODUCTS 



HOVER AIR CANADA Introduces The Rrst Four Passen- 
ger Fully Enclosed Affordable Hovercraft On The Maritet 
Today, Complete With Heat And Air Conditioning. Price 
$37,000 U.S. For More Information, Please Contact: Hover 
Air Canada, 29 Lennox Drive, Barrie. Ontario L4M 4S4. 
Phone (705) 721-8061 - FAX (705) 721-8289. 



HEADACHES? DROWSINESS? Detect HARMFUL Levels 
of CARBON MONOXIDE in your Home, Vehicle, or Work- 
place. Free Infonnation. Vapor Dosimeter $14.99. Fire 
Central, 13314-122 Ave , Edmonton, Alberta T5L 2V5 



FOR MVENTORS 



PATENT AND DEVELOP Your Invention Registered Pat- 
ent Agent and Licensed Professional Engineer. Send for 
FREE PATENT INFORMATION Every Inventor Should Have 
Richard L. Miller, 12 Pari^side Drive, Suite-M, Dix Hills, NY 
11746-4679. (516) 499-4343 



PATENT IT ECONOMK»LLYI Free details. Licensed since 
1958. Raner Associates, 2008 Fondulac, Richmond, VA 
23229. 



WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 

I WITH thirty-two years combined engineenng and patent 
iKparience. U S and international patent appiicatons PATENT 
■nt'.OEVELOP your idea with the experience of an expert. Call 
or Wftts lor tree CONRDENTIAL DISCLOSURE. RECORD OF 
INVENTION and 148 PAGE BROCHURE, miroduction to Indus- 
try, Marketing f^ians. Overseas Production. Prototypes and 
Research Headity Available Also specializing m Copyngtils and 
fademarte -LESS THAN ONE HOUR FLIGHT TIME TO U.S. 
PATENT OFFICE— TOLL FREE FROM U.S. AND CANADA 
aOfr^-7749 or wnte: MICHAEL I. KROU Registered Patent 
Attorney, U S Patent regstratkxi #26,755: 171 Sliwell Lane, 
Syosset, New Mak 1 1 791 . Outside USA (5 1 6) - 367-7777 • FAX : 
(516) • 692-2787. 



MVENTORSt Can you patent and profit from your klea? 
Call AMERICAN INA^NTORS CORP. for free infonnation. 
Serving inventors since 1975. 1-800-338-5656. 



PATENTS to LICENSING Former Director Marketing Na- 
tk>n's Largest Patent Uw Firm FREE INFO 202-686-4772 



SUCCESSFUL Inventors Have Written How To Books Free 
Info. Kamiin, 21 Parsons, 11550-4712 



FREE MVENTION PACKAGE Davlson & Associates offers 
customized Development, Patenting, and Licensing. Proven 
Results; 1-800^77-6382. 



PATENT SEARCHES, FREE DETAILS. PATENTFMDERS, 
SUITE 185<:, 3220 N STREET, N.W., WASHINGTON, D.C. 
20007 



ACCUSEARCH Specializes in Thorough, Prompt, Inex- 
pensive Patent Searches 1-800-999-5498. 



REGISTERED PATENT ATTORNEY, DA. Kettlestrings 
Free Information. 1-800-966-7577. 



INVENTORS-NEVER SEND IDEAS TO STRANGERS! 
AVOID RIPOFFS - SAVE THOUSANDS! REVOLUTIONARY 
PROTECTION MARKETING METHOD! NONPROFIT ORGA- 
NIZATION. FREE INFORMATION 24 HOURS: 1-80O«46- 
3228. 



MVENTORS Don't Be Fooled - Call Our Inventors Club 
1-800-466-1793. 



BORSARI a ASSOCUTES provides PROFESIONAL pat- 
ent searches & applications. Registered patent attorney 
guarantees CONFIDENTIALITY and SUPERIOR SERVICE. 

Located next to Patent Office. Call 800-225-2462 for free 
information packet. 

PHL - PATENT HOTUNE BBS (619) 723-4413. Use IBM 
computer, set modem to 8N1 Worid's largest database of 
manufacturers seeking new technologies. 

FREE help for inventors! No charge for protection forms 
and information kit. Affiliated Inventors Foundation. 1-800- 
525-5885. 



NVENT10NS, ideas, new products. We submit to industry. 
Call 1-800-288-IDEA 



INVENT SOMETHING? ESI Inc. links unconnected individ- 
uals with decisran-makers. Free brochured supplied. 1-600- 
547-7885. 



"AVOID THE COSTLY PATENT GAME, By INVENTOR 

C.R. Debord. Produce & Market It Yourself. $4.95, MONEY- 
BACK GUARANTEE. P.O. Box 7341 , Auburn, CA 95603. 

INVENTORS Save Hundreds On Plastic Molds, Booklet 
$5.00. Triangle, 1537 Report, Stockton, 95205 

INVENTORS- the complete how-to patent manual free 
details. INVENT, 955 Mass. Ave. #312, Cambridge, 021 39 

INVENTORS: If you have an invention for sale or license, 
write for free booklet explaining how we can help you. 
Kessler Sales Corp , C-5-FI-4, Fremont, Ohio 43420. 

PATENT SEARCHES MADE EASY! Guaranteed. New 
step-by-step Manual reveals secrets. Send $2. WarCo. P.O. 
Box 2392M, Davis. CA 95617 



PATENTIALS INCORPORATED: GUARANTEED LOWEST 
COST QUALTTY PATENT SEARCHES 800/261-7497 



PATENTABILITY SEARCHES - SOSSXt. Waller 
Technologies, One Spring Court, Yalaha, FL 34797. 

INVENTORS: Utilize The Logical Process "■ to PROTEC- 
TION And Potential PROFITS. FREE ADVICE, Your First Step 
is Important We Have A Database Of 7 • Million Companies 
To CREATE OPPORTUNITIES FOR OUR CUENTS. APSI, 

Washington, DC 800-458-0352 

INVENTORS' DIGEST. America's Only Inventors' Maga- 
zine $22/year. Satisfaction Guaranteed. 1-800-838-8808. 



■MVENTIONS MMNTED 



YOU CAN HAVE YOUR PRODUCT IDEA OR EXISTING 
PRODUCT EC0N0MK:ALLY MANUFACTURED FOR YOU 
OVERSEAS! WE'LL ARRANGE EVERYTHING! Send $1.00 
for info to: HILL OPPORTUNITIES INC., P.O. BOX IS, MT. 
VERNON, OR 97885. 

HONGKONG factory needs several new products for their 
overseas buyers. Send product ideas for royalty evaluation. 
Can produce exclusively. Hongkong Plastic Metal Products 
Company, Box 69627, Kwuntong. Hongkong. 

MVENnONS DCVELOPED & MARKETED. Licensed Pro- 
fessional Patent Engineer. U.S. Patent Office Former Exam- 
iner. Manufacturers Representative. Patmart, Suite 702PM, 
Woolworlh BIdg., New York, NY 10279. 

FREE Information Packet! Professional Patenting and 
Marketing Services. New product ideas with prototype or 
schematics preferred; but not required. Concept Network: 
(800) 835-2246 Extension 197 

MPEX-America's largest Invention/new product show! 
Over 500 exhibits expected from more than 20 countries. 
New pnjduct licensing/sales opportunities! May 20-22, 1994. 
1-80(M22-0871, 

SELL YOUR INVENTION! We pay cash deposit and royal- 
ties (or new product ideas. Sales kit $5 OO North Amenoan 
Industries, Box 2185. Buffalo. NY 14240-2185 



REALESIATE 



GOVERNMENT Homes, HUD, Foreclosures. Way Below 
Market Value! Government Financing. Your Area. 1 -800-434- 
5977 Ex. QH7030 



I COUNTRY REAL ESTATE CATALOG— United National's 
NEW catalog featu res over 200 pages of ttie best country real 
estate bargains across America! Wilderness lands & retreats. 

I farms, ranches, historic homes, waterfront properties & 
more Send $4.95 to: UNITED NATK>NAL REAL ESTATE, 
470O-PM Belleview, Kansas City, MO 64112. Or call 1-800- 
999-1020, Visa/MC accepted. 



GOVERNMENT HOMES from $1 (U repair). Delinquent tax 
property. Repossessions. Your area (1) 805-962-8000 Ext. 
GH-20024 for cun^nt repo list. 

I NORTHERN IDAHO, 5-1 0-20 ACRES. Beautiful Northwest 
forest and lake country. Hunting, Fishing, Recreation. Re- 
tirement. FREE brochure. NATK>NAL ASSOCIATED 
PROPERTIES, 1111-ME Shemian, Coeur d'Alene. Idaho 
83814. (208) 664-8161. 



ARKANSAS - FREE CATALOG. NATURAL beauty Low 
taxes. The good life for families and retirement. Fitzgerald- 
Olsen Realtors, .P.O. Box 237-P, Booneville, AR 72927. Call 
toll-free (800) 432-4595, Ext. 641 P. 



CAUFORNIA Land. $50 Dovm. $50 Monthly. PM, Box 
35291 , Los Angeles. 90035 

BUY/Sell Your Home Yourself, Booklet. $10.00. POB 9016. 
Rapid City, SD 57709 



GOVERNMENT LAMJS 



GOVERNMENT Land now available for claim. Up to 160 
acres/person. Free recorded message; (707) 448-1887. 
(4K23) 



BUY IT WHOLESALE 



BELTS, Buckles, Hat Tacs, Jewelry, More. Complete line 
fast sellers. Big Profits. Complete dealer set up. Cotor 
catalog $1 .00. Anchor. Box 3958-PMR, North Pnjvidence. Rl 
02911 



27,129 Products, Direct. . .TAIWAN. PHIUPPMES, 
HKONGII Samples. . . Small Lots. . . Freebies! Echo, Box 
739-P24, Shalimar. FL 325790739 



PRNTIMG PRESSES, RUBBBt S1AMP 
OUTTTTS 



TYPE for printing and stamps. Catalog $2.00 deductible. 
Quaker City Type, R.D. 3, Box 134, Honeybrook, PA 19344 



PRINTING Presses. Type Supplies. List $1 .00 Turnbaugh 

Supply. Mechanicsburg, PA 17(355 



CLOCKS, MMTCHES, OLD GOLD, 
JBMEUrf 



HIGHEST CASH for Gold. Jewelry. Gold Teeth, Rings, 
Diamonds, Watches, Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago Gold & Precious Metals, 
10 South Wabash. Dept. 658, Chicago, 60603. 



AT POPULAR MECHANICS WE UKE TO MAKE IT EASY 
FOR YOU. YOU CAN CALL OH FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 649- 
3167. FAX (212) 586-5562. 



GOLD 



NEW Videos - Find Gold, See Gold Being Found Today - 
Cat 6PV, Box 20113, Rochester, NY 14620 



TREASURE nWERS 

I TREASURE MAPS & CHARTS: In The Library Of Con- 
gress. Over 100 Listings With Detailed Descriptions. 26 pg. 
Manual $10. Universal Scandinavian 2138 Broad Ripple Ave 
#218B, Indpis, IN 46220 



PROFnABL£ ocoumnoNS 



FREE information Starter & Alternator Rebuilding. Box 
422, Seymour, TN 37865 



AGENTS WANTED 

HOVERBOARD TECHNOLOGY IS HERE!!! Plans for mag- 
netically-levitated board and business opportunities: $15, 
HOVERTEC, Box 15413, West Palm Beach, FL 33416. 



BUSMESS OPPORHNTES 



IMPORT-EXPORT opportunity, profitable worid-wide, mail 
order business from home, without capital. We ship plan lor 
no risk examination. Experience unnecessary. Free Report. 
Mellinger, Dept. C2703, Woodland Hills, California 91367 

PLASTERCRAFT . . . Profitable Home Business 3000 
Molds Available. Details, Lynnette, 62S1C Mentpark, Mentor, 
Ohio 44060 

(Continued on next p>9») 
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BU9NESS OPPORtUNmES 

WANT To Stan A Car Related Business? If So. You'll Need 
Our List Of 175 Manufacturers. Importers & Distributors. 
$34.95. The Automotive Source. DepI PM. 4608 Dunkirk Dr.. 
Chester. VA 23831 



$300 Daily! Mail HOMEMADE Moneymaking Plans. Details 
25c. Hillcrest. POB 74068. Vancouver, B.C.. Canada V5V 5C8 



EXPLOSIVE 900# OPPORTUNITY! $15,000.00 MONTHLY 
EARMNQ POTENTIAL. No investment. Details: BCD. Box 
e20562-M. Vicksburg. MS 39182 



$40 PER HOUR? Learn Typesetting! Free Information. 
Baker s. Box 681804. Franklin. TN 37068-1804 



$40,000 ON </ti ACREI New Hydroponics - inexpensive, 
pleasant, practical! Free information. Robin's, Box 681804. 
Franklin. TN 37068-1804 



$300.00 PER DAY for MAHJNQ LETTERSI Details $1.00 
(dollar bill). Moneymaker&'B. Box 32368. Palm Beach Gar- 
dens, FL 33420 

$225 DAILY "CHROME PLATING" Auto Parts Motorcy- 
cles, inexpensive, easy. (Free) information: Chrome Plating. 
Box 2285. Waldorf. Maryland 20604 

LET The Government Finance your small business. 
Grants/loans to $S00.(XX). Free recorded message: 707-449- 
8600. (KZ3) 



WHOLESALE BARGAINS. Freebies. Giveaways by mail. 
Write: Wholesale. Box 51488-A. Ontario. CA 91761. 



MAKE YOUR DREAM COME TRUE, EARN $75,000 YEAR- 
LY REPAIRING CRACKS IN WINDSHIELDS AND PLATE 
GLASS, NOT REPLACING THEM. CALL 1-80O-826-8S23(U& 
CANADA): THE GLASS MECHANIX, 4555 N.W. 103RD 
AVENUE, FT. LAUDERDALE, FL 33351 



MAKE homemade "How-to/opportunity " booklets. Mine 
have earned S436.097. Money never stops. Free information. 
Booklets. 507J Oak Drive. Friendswood. TX 77546 



HYDRAUUC JACK REPAIR MANUAL, CATALOG $10.00. 
HYDRAUUC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 7852<M1 57 



LEARN Sewing Machine Repairing. Men. Women. 
Lucrative Profits. Gresslin Correspondence School. Box 
5104. Spencer. Iowa 51301. 

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000% 
PROFIT. Free information. Growbiz. Box 306-M2. Seminary. 
MS 39479 



MAILORDER Books. 1.000% Profit. Selectco. Box 1140. 
Cleanivater. FL 34617 



$500.00 FROM ONE SACK CEMENT! FREE Picture Proof. 
BRINCO, Box 401092-M, Hesperia. CA 92340 



$1,000'S POSSIBLE, FREE. Stamped envelope: Progress, 
Box 93248-PM, Los Angeles. CA 90093. 

NEW! 2000% PROFITS - in MoldmakingCasting Free 
information. Castcratter. Box 16586(M2). Memphis. TN 
38186-0586 

RECYCLE METALS. NO, NOT BEER CANS! Easy $458 
weekly! Free information. Recycler. Box 681804. Franklin. 
TN 37068-1804. 

$2,000 DAILY From Your Telepfrane Answering Machine! 
I've made over $1,000,000 using mine! (303) 674-2219. 
Recorded Details. 

RECYCLE! (AMAZING PROFITS MADE) Reconditioning 
Automobile Batteries! (Free) Information! Battery Outlet, 
Box 3300PM. Hickory. N.C. 28603-3300. 

RECORD VIDEOTAPES . . At Home. $5,000 Monthly 
Possible. No Pornography Free Details. Write: CMS Video 
Company, Dept. 17. 210 Loma Square - #163, Birmingham, 
AL 35216 

$1804 MONTHLY Buy/sell used cars (spare-tinoe) FREE 
Details. Autonet, 507 Oak Drive. Friendswood. TX 77546 

VINYL'S where the money is! Professionally repair, 
recolor furniture. Quick, easy Two $20 jobs a day earns 
you $1,000 a month. Homes, cars, offices, restaurants. 
Start earning in a few days. Details free. VIP. 2007 Mon- 
trose. Chicago 60618. 

DISTRIBUTE Unique Electronic Product. Manufacturer. 
Box 28307. Kenneth City. FL 33709 

$1 ,000 WEEKLY AIR TOOL REPAIRIN& Free Details. Box 
534. Wichita Falls. TX 76307 

BK3 PROFITS! REPAIRING WINDSHIELDS and plate 
glass. $70,000 yearly. Call 1-800-441-4527 for FREE details. 
Glass Technology. Inc.. Dept 2P, 434 Turner Dr.. Durango. 
CO 81301 



$392.00 From Square Foot Plywood. (Huge Demand) 
$1.00 (Refundable). Woodwin-PM, POB 859, Bridgewater. 
Mass. 02324-0S59 
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NEON, COURSE WfTH FREE VIOEOI NEONK^S, BOX 
44ia ARUNGTON, VIRGINIA 22204 



FREE CATALOG! 33 ways to earn money at home. Write. 
Key-Ways, Box 86884-PM2, Portland. OR 97286 



$1,000'S WEEKLY MAIUNG LETTERS. GUARANTEED! 

Free postaga'supplies. Free details. Genisis. Box 040215- 
PM. Brooklyn, NY 11204 



MAILORDER OPPORTUNITY: Start profitable home busi- 
ness without experience or capital. Information free. Mail 
Order Associates. Dept. 585. Montvale. NJ 07645. 



MAKE MONEY Taking Pictures. Camera Ventures. Box 
771. Lamar. CO 81052-0771. 



1,000% PROFIT in mailorder reports with resale reproduc- 
tion rights. Free details. PRS. Box 31895, San Francisco. CA 
94131-0895. 



$320,000 Yeariy Selling books by mail. Recruiting busi- 
ness associates. TPCF. Box 4113. Torrance, CA 90510 



nANO Tuning quickly learned with home study courses. 
Diploma granted. American Tuning School, 17050 Telfer 
Drive. Morgan Hill. Calif. 9S037. 



RESEARCHERS! Earn $2-$5K/mo. from home. Details 
$1 00 (refundable). PSS. Box 1671. Burieson. TX 76097- 
1671. 



START A-Million Dollar mail order business. We drop-ship 
2955 best selling products. Lowest below wholesale prices. 
Immediate delivery Spectacular home business opportuni- 
ty Free Book. SMC. 9401 De Soto Avenue, Dept. 20-62. 
Chatsworth. CA 91311-4991, (800) 345-4SMC 



FANTASTK business! Free information. Send stamp. 
Wholesale. Dept PM. 911 Willow. Kodiak. AK 99615 



BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplies 
and information. Grubbs Glass Patch. P.O. Box 243. 
Monticello. AR 71655. 1-800-243-2213 



BUMPERSTICKER Printer, Cheap, simple, portable. Free 
details. Bumper. POB 22791 (GC). Tampa. FL 33622 



GET RICH! Secret law smashes debts — brings Cash. 
Credit!! Details $1.00 (dollar bill). Wealthkit/B, Box 32398. 
PBG. FL 33420 



#1 MONEY Maker Spare Time! No selling! No inventory! 
Publicly documented seven week $19,919 income! Free 
audio cassette and Report reveal everything. Real Money. 
333-PM3 SW 5th Street. Grants Pass. OR 97526 



BE YOUR OWN BOSS. REPAIR CRACKED WIND- 
SHIELDS. It's easy We'll teach you how to start and run your 
own business. Keep all the money you earn. Patented 
Equipment. FREE valuable report. Call 1-600-321-2597. 
Glas-Weld Systems. Inc.. Box 5755-0, Bend, OR 97708 



BE YOUR own boss! 1001 fast, easy ways to make money! 
Free! Rush name, address Money Making. Dept PM. Box Z 
Studio City. CA 91614 



LEARN CLOCK REPAIR — big cash income. Free catalog. 
School of Clock Repair. 6313 Come About Way. Awendaw. 
SC 29429. We also restore fine watches/clock. 803-928-3489. 



MAKE $iao/HR. AT HOME . . In Your Own Advertising 
Specialty/Business. Supply Co.'s w/Their Name/Logo On 
Pens. Keychains. Golf Balls, Etc. Send for Free Info. BASCO. 
9351 De Soto Ave,. Dept. B20-62. Chatsworth, CA 91311. 
1 (800) BASC021 



GLASS REPAIR KITS, COMPLETE KIT WfTH SIMPLE 
INSTRUCTIONS $259, WHY PAY MORE? (800)24MLASS. 



RECEIVE $38,640 year from your dry cleaner! Free report. 
Archer. 1487 West Fifth Ave.. 158M. Columbus. Ohio 43212 



EXTRA MONEY Turn your hobbies into $$ guaranteed. 
Send $4.00. Golden Gift. Dept. A. 2519 West Douglas Street, 
Tampa, FL 33807 



NEW Business Powder Coating (Powder Paint) replacing 
liquid paint at fantastic rate due to environmental concerns. 
High profits. Manual tells how to start run $9.95. GS Co.. 162- 
147th St.. Deer Parte, Wis 54017 



COMPUTER Owner? $975,00 Daily With Your PC? Yes! 
Free Details. C N.E.P. 153 Princeton, Dover, N.J. 07801 



$1000 per month P/T. learn Stump Grinding Business tor 
package send $23.95 CK.M/O. Stump Grinding. POB 43177. 
Baltimore. MD 21236 



JOIN HOME-WORKER'S ASSOCIATION - Get Guaran- 
teed Legitimate" home-employment offers! (Many Choices!) 
Write: Association - PM294, Alexandria Bay. New Yort< 
13607-0250 



TURN IDEAS INTO DOLLARS I Start your own business tor 
$500. Free details. Jim Stewart. 2392 Gulley Rd. S4 C9 RR#3, 
Kelowna. BC Canada VI Y 7R2 



PK:KUP LADDER RACKS Plans. Home Business Informa- 
tion $19.95. Sample $5.00 Refundable. PD Associates, Box 
1391. Fort Mill, SC 29716 



RADAR/Laser Jammers. From $29.00, Dealers Wantad. 

XED. Box SOePM, Little Switzerfand. NC 28749 



START PROFITABLE HOME MAILORDER BUSINESS ... 

Selling Information .. Without Experience Or Capital. 
KREFF INSTTIUTE, 2421 P. Pratt'#922. Chicago, 60645. 



$100,000.00 POTENTIAL BRONZING BABY SHOES AT 
HOME FREE BROCHURE 1-813«55-0346 



EASY MONEY! The book that can make you rich. Dealers 
Wanted Make 400% profit. Free [Jetails. Greater Love 
Publisher. POB 8221. Kentwood. Ml 49518 



$25.00 / POUND PAID for Aluminum Scrap? (YES .... Free 
Report!) Write: Ameriscrap - PM294. Alexandria Bay, 1^ 
York 13607-0127 



HOW To Make Money! On Real Estate/Govemment Sur- 
plus/Import-Export/With Your Camera/Inventing. Booklets 
Show You How! Satisfaction Guaranteed. $5 Each. LAM 
Shop-at-Home Club. POB 342, Tenafly, NJ. 07670 



$80,000 From One Acre! GROW GINSENG. Lee's. Box 
68276-PMF. New AugusU, Indiana 46268 



MONTHLY WHOLESALE DIRECTORY sample $5.00. 
Merchandising. 1374 E. 16th Street. Los Angeles. CA 90021 . 



AVAILABLE! Dealerships For Our Newest Electronic 
Cardless Time Clock Product Please Call (71 3| 668-2326 For 
Free Information Kit. 



START Your Own Home-Based Paint Contracting Busi- 
ness. $8,0OQ/Month Possible. Free Information, GQ 
Enterprise. P.O. Box 126053. Benbrook. TX 76126 



FREE trial subscription to Idea Digest" reveals hundreds 
of opportunities. GDS. Box 80-PM2, Foyil, OK 74031 



PRIVATE INVESnGATUN TRAlMNGt BK3 INCOME! OWN 
BOSS! FREE INFORMATION. PROBE, BOX (PM) 2133, 
BEVERLY HILLS, CAUFORMA 90213-2133. 



START HIGH PROFIT Limousine Sen/Ice Business. No 
Experience Or Car Necessary, Work From Home. Start-up 
Cost Under $300.00 Success Secrets Revealed. Info: 1-800- 
954-2270. 13ept. C. 



SELL Products and Services To Cities, Governments, 
Corporations. $1.000's possible from your home. $8.00. 
Compudata. Box 1 07. RR# 1 . Morris. Manitoba, Canada ROG 
1K0 



HOMEWORKERS DESPERATELY NEEDED! But don t get 

caught in the homework fraud trap! Hundreds of legitimate 
companies want to employ you now! Free report! Long 
SASE To: Consumer Networt(. Dept. P2. Box 8138. St. Paul. 
MN 55108 



TYPING — Hand Addressing. $500 Weekly Possiblell 
Write: National. Box 104-PM. Island Park. New Yorit 11558- 
0104 



TRAVEL Agency Start Your Own. $3870 No ARC Bond. 
Information. 800-926-5600. 24 hours. Limited Computer 
Offer. 



MONEYMAiONG OPPOirnjMTES 



MAKE MONEY WRmNG/SELUNG SIMPLE INFORMA- 
TION. This is where the action is. EXTREMELY LUCRATIVE 
MARKET. Details free. James Co.. Box 2213-P., LaGrange, 
GA 30241 



CRAPS. Win money consistently. GUARANTEED! 

Lessriau. 178 Ridgefield. Winchester. TN 37398 



900 Numtiers Secrets Complete Information $8.00. 
Success Enterprises, POB 59385. Renton. WA 98058 



$200.00 DAILY with your pickup. Yes you can! Free 
Details. Pickup. Box 12-P. Maiden Rock, Wl 54750 



MONEYMAKING OPPORTUNITIES GALORE. For Free 
Circulars Wnte: T D.L Marketing, Box 1809. Rockville, MO 
20849 



HOW TO START YOUR FIRST BUSINESS! Free Details! 
Haines Publications, 4337-P Dorset Dr., Adrian, Ml 49221 



GET YOUR WMMNG EDGE NOW Easy Instructions 20 
Gambling Systems. Free Detals: Sunflower, 1810-P1 Wast 
Wichita. KS 67203-1388 



PROVEN ROULETTE METHOD wins consistently. For free 
Information send self addressed stamped envelope to. 
James. 658 Front Street Apt. 7277. Lahaina. Hawaii 96761. 



AT POPULAR MECHANICS WE UKE TO MAKE IT EASY 

FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 648- 
3167. FAX (212) 586-5562. ■ 



MAftOROiR OPPORTUMTCS 



MAILING Lists. Opportunity Seekers. MLM, Many More. 
Free Catalog. Write: John Boaheo, 2-A Eden Park Dr., 
Bramalea, Ontario, L6T 3AS. 



MAILORDER Millionaire Revels Moneymaking Secrets. 
Free, exciting cassette. Mel Powers. 12015 Sherman Road. 
No. Hollywood, California 91605 



BAIDNG 



GROW Halr4 Months. New Discovery! Box 101 2-C. Makati 
1250, Philippines. Brochure $1.00 



HARPBCES FOR MEN 



HAIRPIECES Save $ Write Perry King, 2730 Octavia St., 
San Francisco, Ca. 94123 



OFMTERESTTOAa 



POEMS NEEDEOI 100% Cash Royalty, Publishing. Re- 
cordings, Radio/TV Promotions. Broadway Music 
Productions, Box 7438 PM, Sarasota. FL 34278 



FREE PRIVACY CATALOG. Cash income opportunities. 
Secret loans. New identity. Eden. Box B410-PC, Fountain 
Valley, CA 92728. 1-800-338-8484 



FREE! BLACKJACK Basic Strategy Card! FREEI CRAPS 
Information! (800) 333-5606 Anytime! 



STAR TREK Fans Wanted For Club! National, Box 32215, 
Detroit. Ml 48232. 



SOCIAL Security Guide. Get your maximum benefits! Easy 
to read. $7.95 + $2.80 shipping. BINA. Box 995. Westminster. 

CA. 92683. 



SKIN PROTECTANT! Protects against harsh soaps, most 
chemicals, and more. FREE Details. UA, P.O. 199352. 
Chicago. IL 60619. 



GGVERNMENT SURPLUS 



GOVERNMENT Seized Cars. Trucks, Boats, Computers, 
Televisions. Surplus Bargains Galore! Your Area. 1-800-601- 
2212 EX.SP7030 



DRUG RAID SEIZURES: Buy Dirt Cheap! Cars, houses, 
t>oats, computers. Seizures. Box51488-A, Ontario. CA 91 761 



UOANSBfMAM. 



NEEO-A-Loan $500-$1 00,000,00 Bad Credit No Problem 
1-600-441-3012 



SIGNATURE Loans Must Have Checking Account & 
Steady Job. 1-«00'445^)680. 



BORROW $100-100,000! Fast! Confidential! Glendale. 
Box 26079, Piano, TX 75026 - 1-800-444-6599 



BORROW $500-$40,000! Overnight" on Signature. Keep 
indefinitely! Action, Box 5499-A, Diamond Bar, CA 91765 



FEDERAL LOANS for small business now available. 1-800- 
777-6342 for free details 



IMMEDIATE CASH LOANS TO $2S,00aOO. Any purpose 
Absolutely no collateral required. BAD CREDIT OK. 24 hour 
rush processing. 1-(800) 481-3727, Dept. PM-2. 



FAST CASH! Visa - Mastercards. Lowest Interest. Every- 
one Accepted. Guaranteed! Quetzal Co., Box 537. Walla 
Walla. WA 99362 



V1SAWC Regardless Of Credit With Proof Of Employ- 
ment. Apply By Phone. Fast Approval! 1-800-858-4572 



PERSONAL 



COLLEGE DEGREES, High School Oiplomas. Authentic 
looking. Free Catakjg. Dept. PM-222. National Certificate, 
126 13th St., Brooklyn. NY 11215. (718) 768-6803 (24Hours) 
FAX 718-96M400 



REMAUNGSERVKE 



FREE! REMAILERS LIST. AGENTS NEEDED. PS. Box 

29656. San Antonio. TX 78229 



CONROENTIAL Address. Fonwarding Worldwide. 
Voicemail. Mailpost. 2421M Pratt. Chicago. 60645. (312) 764- 
0100 (800) 890-3199. 



CONFIDENTIAL Street Address. Mail Receiving/Fonward- 
ing. Clark Enterprises, 8864 Johnson Drive, Dept A2, 
Shawnee, KB 66202 



EYBjLASSES 



READING GLASSES - Free Catalog. Debbie Burk. P.O. 
Box 519, Dept. PM, Plainview, NY 11803 



MSCEUANEOUS 



DIAMOND BUYER BEWARE! Professional jeweler's loupe 
plus free phceless instructional guide $12.95. Educated 
Corisumer 1 (800) 98FACTS. Satisfaction guaranteed! 

TRAVEL Piltow & Eye Mask Velour Inflatable 3oz Both 
$6.95. Verbena's P.O. 20765, Rochester. New York 14602 



FREE DEGREES! COUNSELING! METAPHYSK:SI HOUS- 
TK! HYPNOTHERAPY! MINISTERIAL LICENSE! P U.L.C., 
Box 276265-M. Sacramento, CA 95827. 



REPLICA Swiss Watches 18KT Goldplatedl Lowest 
Prices! 2Y Warranty! (404) 682-0609. 



MMNTED MISCELLANEOUS 



GOLD, Silver, Platinum. Rhodium. Tantalum. Samples 
Evaluated. Free. Ore Assaying Service. Call Wfiolesale 
Terminal Toll Free: 1-800-932-1010 



BUYING Tungsten Carbide, Moly, Tantalum. (Sold. Silver. 
Platinum 1-800421-6914. 



FNANOAL 



HAVE a great idea but need money? FSC. Box 541424, 
Grand Prairie. TX 75054-1424 1-(214)-264-3256. 



BEST BUYS dnjg dealers cars to computers - Goverment 
Auctions List For State. US, Canada. $5.00 SASE. Mike 
Nelson, P.O. Box 2030, Jupiter, FL 33468-2030 



GET FREE CASH! Private grants. Foundation giveaways. 
Loans. Millions available. Sources, Box S529-A, Diamond 
Bar. CA 91765 



10 BEST DEALS - Visa/Mastercard. Rates Starting 7.5% 
$3.00 SASE. Mike Nelson. P.O. Box 2030, Jupiter, FL 33468- 
2030 



REDUCE YOUR TAXES! GUARANTEED! FREE DETAILS. 
BETTER BUSINESS PUBUSHING, BOX 10, TOLEDO, IL 
62468 



FED UP— Banks, Borrowing, Credit? Use private inves- 
tors. $1 000-$350.000. Easy, I did It. My unique method 
guaranteed Booklet $7.95. Chuck Hammond, 63 Elm, 
Topsham. ME 04086. 



HOMEOWNERS-SAVE THOUSANDS on home mortgage. 
GUARANTEED. No Refinancing. No Points. Mortgage Cur- 
tailment Kit includes instructions and payment plan. Send 
your mortgage info and $29.95 to Scott Funding, Dept-PM, 
P.O. Box 51688, Durham, NC 27717. Phone/FAX (919) 493- 
5476. 



50 MONEY SAVING TIPS $2 +LSASE Order Today. 
Campbell Industries. Box 602. East Orange, NJ 07019 

RNANCIAL AID FOR COLLEGE Scholarships Grants Mil- 
lions Unclaimed AMS Associates, 306-N West El Norte 
Parkway, Suite 347, Escondido, California 92026 

CREDIT REPAIR. Attorney prepared. Step by Step instruc- 
tions. Send $19.95. Includes no fee Visa. BHB Publications. 
1559 West Commonwealth. Fullenon, California 92633. 



ERASE Bad Credit and Improve Your Credit Rating 
Guaranteed $9.95. Joe Selden. P.O. Box 5181, Portsmouth. 
VA 23703 



VISAAIASTERCARD. 8.5% Interest Rates! Call: 1-(800)- 
745-8310 Ext. 652 



NEW Valid Credit File Guar. Free Info: Call 213-368-81 14. 



HEARIMGADS 



FREE Hearing Aid Catalog. All Models Huge savings! No 
salesman will call. Rhodes, Dept. 31B, Brookport, IL 62910. 
1-800-468-3100. 



HEARING AIDS - GUARANTEED LOWEST PRICES! No 

huge commissions. Home trial, terms. All makes. We're the 
oldest, biggest, tiest Custom instrument specialists. Free 
information, 1-800-323-1212. Lloyds-PMC. 

FREE Booklet "HEAR BETTER FOR LESS". Information 
You NEED Before Buying ANY Instnjment! Hearing 
Services, 500 Peari St.. Boulder, CO 80302. 1-80O-333-HEAR. 



CONTACT IfNSES 



WHOLESALE Contact i^nses.'AII Brands. Example: Dis- 
posables-$1 7.00. Bausch & Lomb Softlens-$1 1 .00. 1-800- 
521-3511. 



TOBACCO 



CIGARS, Tobacco, Pipes. Chew. Free Catalog. Erie 
Tobacco Co., 1828 Euclid, Cleveland. Ohio 44115 



SOraiCE & OEMISTRy 



"EXPERIMENTER" LABORATORY CHEMICALS GLASS- 
WARE, Catalogue $2.00. Established 1953. HAGENOW 
LABORATORIES, 1302 Washington, MANITOWOC. 
WISCONSIN 54220 



TR#I/EL AND RESORTS 



STAGGERING SAVINGS ON ALL TRAVEL 

50% OFF Hotels. Restaurants. Cars, Cruises. Condo's. 
Low Yearly Membership Fee $49.95. Free Color Brochure. 
Golden Enterprises. P.O. Box 1066. West Babylon, NY 
11704. 



SPECIAL SERVICES 



INFORMATION. On anything. Ferguson Research 
Specialists, 60-15 Woodside, Woodside, New York 11377. 



WEIGHT LOSS 



RELAX While You Lose Weight. Weight Loss Tape By 
Certified Hypnotherapist. FREE Details. Bkwm Enterprises. 
B-2, P.O. Box 1244, Ansonia Station, New York, NY 10023. 



GARDEI«iG A LAMnVI CARE 



LEARN Landscaping at home. Free Brochure. Call 800- 
326-9221 or write Uletime Career Schools. Dept: PM0124. 
101 Harrison Street, Archbald, PA 18403. 



nOWERS, PLANTS « NURSERY 
SUPPLES 



WHOLESALE. Tree-Shrub Seedlings. Beautify. Make 
Money. Free Color Catalog. Carino Nurseries. P.O. Box 
538PM, Indiana. PA 15701 



REOPES, COOWNq ETC. 



FRIED NOODLE BALLS. Delicious Appetizer. Guaranteed 
Party Pleaser S3 00. S. Akhter, 5687 Joleno, Brown Deer. Wl 
53223 



' DEADLY" CHOCOLATE CHIP COOKIES. Plus 10 Other 
Irresistible Desserts! $5.00. Cameron. 4700 Bonavista #206- 
A, Montreal, Canada H3W 2C5. 



CHUCKWAGON STEW, BURIED TREASURE BISQUITS 
and VINEGAR PIE. Mmmm- Hearty and delicious! Send $3. 
to: LuAnn. 10015 S.W. Hall Blvd.. #8. Portland, OR. 97223 



"MOUTH WATERIN- TEXAS CHIU $3/SASE. Recipes, Box 
150600PM, Fori Worth, Tx 76108 



18 ITALIAN Recipes Easily Prepared Send $2.00 for Fast 
Delivery. 551 Valley Rd., Suite 332, Montclair NJ 07043 



JERKY RECIPES, ILLUSTRATED. Salmon. Venison. Beef. 
12 total Easy, inexpensive, nutritious! $10 PPD. RECIPES, 
Dept VI , P.O Box 276090. Sacramento, CA 95827 



25 RECIPES - Grandma's Secrets For Today. Wonderful. 
Easy $5.00 P.O. Box 515, Watertown, S. Dakota, 57201 



RVE Main Dish Recipes. 20^ SERVINGS. $3.00 plus 
SASE. Recipes, P.O Box 88. Randolph. Wl 53956 



AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY 
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREOTT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 64»- 
3167. FAX (212) 586-5562. 



KWNEMAIONa BEERMAMNG, ETC. 



BEERMAKERS-Winemakers Free Catalog Fast Sen/ice. 
Free Recipes Cellar-M, Box 33525, Seattle WA 98133, 800- 
342-1871 



FREE HOMEBREWER CATALOG 750 Items 3118 U.S. 
12E, Miles, Ml 49120 



BEGINNERS SPECIAL. Free Catalog and GREAT PRKIES. 
Call U-BREW 1-8C0-845-4441, North Myrtle Beach, SC 
29582. 



WINEMAKERS - Beermakers: Free Illustrated Catalog Of 
Supplies. Semplex, Box 11476P. Minneapolis. Minnesota 
55411 



FREE BEERMAKING BOOK-Catalog. Finest Equipment. 
Ingredients Fast Sen/ice! 1-800-852-9545. 



WINEMAKERS - BEERMAKERS - Free Illustrated Catalog 
■ Fast Service - Large Selection - Visa/Mastercard - (81 6) 254- 
0242 - Kraus. Box 7850-L, Independence, Missouri 64054 



FREE. Homebrewer's catalog. Brewery, 1300 Quincey, 
Minneapolis. MN 55413. 800-347-4042. 



FREE Catalog. Sebastian Brewers. 7710 91 Avenue. Vero 
Beach. Florida 32967 1-800-780-SUDS. 
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PREVIEW 

COMING NEXT MONTH 




Everybody Drives A Truck 

Trucks are booming like never before. Our 
cover story explains why, and includes a 
buyers guide to all the 1 994, domestic and 
import, full-size and compact pickups, vans 
and sport/utilities. 

Strike it Rich 

A new bowling ball that's so good, it practi- 
cally bowls strikes for you. Here's how this 
reactive resin ball works, and why it's respon- 
sible for a record number of perfea games. 

IViicrowave TV 

Fed up with the high cost of cable TV? 
Here's how a new cellular TV system uses 
a 5-in. window antenna to bring you digital 
quality and 1 00-channel reception at a 
low cost. 



Smart Cart 

Combine your woodworking skills and love 
of the outdoors by building our "Cadillac of 
garden carts. " With big wheels and mahogany 
construction, it will not only last a lifetime 
but also be the envy of your neighborhood. 

Speaker Of The House 

Perk up your ears to the biggest improve- 
ment in home speakers since the 1930s. 
(Originally scheduled for our February issue.) 

Safety At Speed 

Crash helmet technology zooms with crumple 
zones that absorb impact, new composite 
materials and an aerodynamic shape. 

Editor's Note — Due to changes in production schedules, an 
article may not appear when originally planned. We apologize 
for any inconvenience this may cause. 
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Psst. Good flavor. Costs less. 



YOUR BASIC HINT 



Basic 



SURGEON GENERAL'SWARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



O Philip Morris lnc.1994 

Kings: 16 mg "tar," 1.1 mg nicotine-av. per cigarette by FTC method. 



Cop, ■ .alerial 




'^Make Sure^u 
ReaQy LikeThe Color.'' 

Take it from Leo Warfield. After over half Trucks come in nine great colors you'll still 

a million miles, he's learned the meaning of like 100,000 miles down the road. Or 

Toyota's legendary reputation for reliabilit)'. 200,000. Or 300,000. If you have a 100,000- 

Of course, you don't have to cover nearly mile story to tell, call 1-800-THE-TRUCK. 

as much ground to appreciate the value of Over 60,000 Toyota owners already have, 

a truck you can really count on. And.Toyoia Toyota Trucks. You just gotta love 'em. 

® TOYOTA Trucks 

"/ love what you do for me" 



Call 1.80(WjO-TOYOTA if you'd like a Truck brochure and the location of your nearest dealer Your mileage may vary- Buckle Up! Do ii for those who love you O 1993 Toyou Motor Sales. U.SA. Inc. 



Cop 



